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NEGRETTI & ZAMBRA, 


: s ) oa 
beg to draw attention to the following Illustrated Sectional 
= Price Lists which have been revised and. brought up to 
date. Any of these will be sent free on application. 


’ Standard Meteorological Apparatus, 
FOURNIER D’ALBE’S PATTERN. Sleshenien-tiineaannd 


Great Stability and High Efficiency. Barometers Sel-Recording, 


,. Pe Sunshine Recorders, 
With a sensitive Se surface of 5 sq. cm. and a voltage 20 the Raie Ganges, 


additional current obtainable at various illuminations (in Anemometers, 
metre-candles) is :— Thermometers and Hygrometers, 
. Surveying and Mathematical Instruments, 
At 1 m.. ... . } milliamp. Prism Binoculars, 
1 
2 





At 50 ,, ... wi Sun Dials, 
At 500 ,,.... a Compasses—Pocket, 


= Spectacles and Eyeglasses, 
For particulars and prices apply to the SOLE AGENTs : 


Pressure Gauges. 
Owing to the heavy Government demands on their 
ba ° output, N. G Z. are obliged to ask the indulgence 
John J. Griffin & Sons of their other customers if, during the war, oraers 
? are not executed as promptly as usual. 
Makers of Physical and Electrical Apparatus, ras = 


eae ae ao 38 HOLBORN VIADUCT, E.C.1 
’ J. | 45 . 7 LONDON. 122 =“ ST,, 
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THE MANCHESTER MUNICIPAL 


SCHOOL OF TECHNOLOGY 
UNIVERSITY OF MANCHESTER). 


J. C. M. Garnett, M.A. (late Fellow of Trinity 
Cotlege, Cambridge). 


PRINCIPAL : 


The Session 1917-1918 will open on sth October. Matriculation ard 
Entrance Examinations will be held in July and September. 
The Prospectus, forwarded free on application, gives particulars of the 
yurses leading to the Manchester University degrees in the Faculty of 
Fochdatonn, and of the provision for Advanced Study and Research in the 
following departments :— 
M*tCHANICAL ENGINEERING, 
ELECTRICAL ENGINEERING, 
SANITARY ENGINEERING (including Municipal Engineering), 
THE CHEMICAL INDUSTRIES (including General Chemical 
Technology, Bleaching, Dyeing and Dyestuff Manufacture, 
Printing, Papermaking, Brewing, and Metallurgy), 
THE TEXTILE INDUSTRIES, 
PRINTING AND PHOTOGRAPHIC TECHNOLOGY, 
MINING, 
ARCHITECTURE. 
Intending students may enrol for the Session 1917-18 from rst August, 
1917. Memb-rs of the University under 18 years of age are eligible for 
membership of the Officers’ Training Corps. 


EAST LONDON GOLLEGE 


(UNIVERSITY OF LONDON), 
MILE END ROAD, E.t1. 


G.E. Ky. (Bow Road), 
Roe, & He 











District Ry. (Stepney Gre:n), 
Ry. (Stepney). 


ARTS, SCIENCE, anp 
ENGINEERING COURSES 


for Women and Men alike. 


Calendar on application to Registrar, or Principal— 
J. L. S. HATTON, M.A. 


ROYAL HOLLOWAY COLLEGE. 
(UNIVERSITY OF LONDON.) 
The MICHAELMAS TERM BEGINS THURSDAY, OCTOBER 4, 


1917. 

ee ane ze Prepares Women Students for London Degrees in Science 
and : 

eLE VEN ENTRANCE SCHOLARSHIPS, from £50 to £60 a year, 
and several Bursaries of not more than £30, tenable for three years, will be 
offered for competition in June, 1918. 

For further particulars apply to the St 

Royal Holloway College, 

Englefield Green, Surrey. 


METALLURGISTS AND 


METALLURGICAL CHEMISTS 
(Temporary) REQUIRED. 


COMMENCING SALARY £200 PER ANNUM. 


Applications, giving full particulars of qualifications 
and experience, to be forwarded to 
THE SUPERINTENDENT OF RESEARCH, 
ROYAL ARSENAL, WOOLWICH. 





CRETARY. 





BIRKBECK COLLEGE, 


BREAMS BUILDINGS, CHANCERY LANE, E.C. 4 


COURSES OF STUDY (Day and Evening) for Degrees of the 
UNIVERSITY OF LONDON in the 


FACULTIES OF SCIENCE & ARTS 
(PASS AND HONOURS) 

Under RECOGNISED TEACHERS of the University. 
SCIENCE.—Chemistry, Physies, Mathematies (Pure and 
Applied), Botany, Zoology, Geology. 
ARTS.—Latin, Greek, English, Freneh, German, Italian, 
History, Geography, Logie, Economies, Mathematies (Pure 
and Applied). 

Evening Courses for the Degrees in Economics and Laws. 
POST-GRADUATE AND RESEARCH WORK. 

Day: Science, £17 10s.; Arts, £10 10s, 
SESSIONAL FEES { Evening: Science, Arts, or Economics, £5 5s, 


Prospectus post free, Calendar 3d. (by post 5d.), from the Secretary. 


SOUTH-WESTERN POLYTECHNIC 

: INSTITUTE, CHELSEA. 

Day and Evening Courses in the Faculty of Science and 
Engineering. 

Technical Chemical Courses. 

Pharmacy and Dispensing Courses. 

Particulars may be obtained on application to the Secretary 
(Room 44). SIDNEY SKINNER, M.A., Principal. 


Telephone: Western 800. 








THE GOVERNMENT OF THE UNION 
OF SOUTH AFRICA is prepared to consider applications for the 
appointment of a SCIENTIFIC and ‘TECHNICAL ADVISER to 
the INDUSTRIES SECTION, DEPARIMENT of MINES and 
INDUSTRIES. Appointment will be for a period of three years at a 
salary of £2000 per annum, renewable at the termination of that period 
at the option of the Union Government. In the event of the successful 
applicant being on National Service, the appointment wi! be kept open 
until hiy discharge. Applicaticns should contain reference to age and 
full particulars of experience and qualifications of candidates, who must 
possess scientific knowledge and experience, and should specially state 
their experience in Industrial Technology and linguistic attainments, 
especial y as to knowledge of either or both officiat languages of the 
Union, viz., English ana Dutch. Applications should be addressed 
t» the HiGH ComMissiONnER FoR tHe Union oF SoutH AFRICA, 
32 Victoria Street, London, S.W. 1, and despatched not later than 
July 31.1017 


THE UNIVERSITY OF LEEDS. 
DEPARTMENT OF AGRICULTURE. 

Applicaticns are invited for the position of ADDITIONAL INSTRUC- 
TOR IN HORFICULTURE. Coumencing salary £150 per annum. A 
man or woman with sound horticulturai training is require -d. Applications 
will be received up to July 25, 1917, and should be addressed to THe 
SEckETARY, The University, Leeds, from whom further particul: ars may be 
obtained. 


SALFORD EDUCATION COMMITTEE 


ROYAL TECHNICAL INSTITUTE. 
Principal—B. Prentice, D.Sc. 

ASSISTANT LECTURER and DEMONSTRATOR in CHEMIS- 
TRY (temporary), to com» ence duty in September, 1917. Particulars may 
be obtained from the Secrerary To THE ComwiITTEE, Edu ation Office, 
Salford, to whom applications must be sent not later than July 16. 

L. C. EVANS 
Town Clerk, Salford. 


SCHOOL OF AGRICULIURE, 
TRINITY COLLEGE, DUBLIN. 


An EDGE SCHOLARSHIP of the value of £40 a year for four 
years will be awarded upon the results of the Entrance Examination 
to the School of Agriculture, to be held in October next. 

Particulars may be obtained from the ReGisrrar, School of Agricul- 
ture, the Office, lrinity College, Dubli . 


EYE GRAMMAR SCHOOL. 


WANTED, HEADMASTER. Graduate, married, for Eye Grammar 
School, Suffolk, founded a.p. 1471. Mixed School with Boarding House 
for boy 's—accommodation g9. Salary according to experience, from about 
4260 to ahout £380. Applications should be made on Form 23, copies of 
which can be obtained from W. E. Watkins, Clerk to the Governors, 
County Hall Ipswich. 

















UNIVERSITY COLLEGE, READING. 


The Council will shortly appoint an ASSISTANT LECTURER IN 
CHEMISTRY for the Session 1917-18, commencing the end of next 
September 

For particulars apply to the Recistrar, University College, Reading. 








SCIENCE MASTERS required 1n Septem- 


ber for Seconcary and other Schools. Guvod salaries. State qualifica- 
tions, salary required, and enclose copies of testimonials to GrirFirns, 
Poweitt & Situ, School Agents (Estd. 1833), 12 & 13 Henrietta 
Street, Covent Garden, W.C. 2. 
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ACIDS AND THE WAR. 

The Manufacture of Sulphuric Acid and Alkali, 
with the Collateral Branches. A Theoretical 
and Practical Treatise. By Dr. G. Lunge. 
Fourth edition. Supplement to vol. i., Sulphuric 
and Nitric Acid. Pp. xii+347. (London: 
Gurney and Jackson, 1917.) Price 15s, net. 

tle veteran professor emeritus of the Federal 

Technical University of Ziirich would seem 
to be devoting his well-earned leisure almost 
exclusively to the emendation of those monu- 
mental treatises on chemical technology with 
which his name is so honourably associated. 

Scarcely four years have elapsed since he brought 

out the fourth edition of his well-known work on 

“The Manufacture of Sulphuric Acid and 

Alkali,’” and it has now become necessary to 

issue a supplementary volume dealing more par- 

ticularly with sulphuric and nitric acids. 

The crisis through which the world is now 
passing has led to an extraordinary extension in 
the manufacture of these substances. Here, as 
in other matters, necessity has been the mother 
of invention. Some old processes, it is true, 
have been resuscitated, but far more new and 
original ones have been devised. Some of these 
are only vaguely known, as, for obvious reasons, 
few details have been allowed to transpire. It 
is, of course, too soon to speak with confidence 
concerning their ultimate fate. The times are 
so utterly abnormal that all ordinary economic 
considerations are thrown aside. Sulphuric and 
nitric acids must be had ; they are absolutely neces- 
sary to the national existence of all the 
belligerents, and if the usual sources of supply 
are not available or are insufficient, other or addi- 
tional means must be found. To the nations 
which have more or less ready access to the sea 
the conditions are not so strenuous as_ they 
undoubtedly are to the Central Powers, and it is 
in the latter case that the new developments 
referred to have been most marked. Many _ out- 
side sources of sulphur, pyrites, and nitrates were 
quickly cut off from Germany and. Austria, and 
there is no doubt that at one period in the history 
of the war they were threatened with collapse 
owing to a shortage of these materials. The 
inventive genius of their chemists, however, 
would appear to have surmounted this crisis, and 
the world has been informed on high authority 
that Germany, and presumably also Austria, are 
no longer under any apprehension that the supply 
of their munitions is in jeopardy from this cause. 

As regards these matters, it is scarcely to be 
expected that Dr. Lunge is able to afford much 
information. We shall have to wait for the con- 
clusion of hostilities to learn what permanent 
changes have been effected in this branch of 
manufacturing chemistry in Central Europe. 
But, so far as can be foreseen, they will probably 
not be very profound, at least as regards prin- 
ciples. The stress of competition will tend, as 


hitherto, to approximate methods to a standard 
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and practically uniform type. In this respect 
history will repeat itself.. Under the pressure of 
necessity many processes have had to be 
adopted in war-time which are promptly 
abandoned when peace is resumed and the world’s 
markets are once more available. At the same 
time experience gained under such conditions is 
bound to have a profound influence on the 
development of chemical technology. The war 
has had a tremendous “hustling ’’ effect upon 
chemical manufactures of all kinds and in all 
countries in which this industry has any import- 
ance. All the portents go to show that the 
Germans are becoming nervously apprehensive 
that their pre-eminence in certain directions is 
now seriously assailed. There was a time when, 
for example, in the matter of synthetic dyestuffs, 
they treated the rest of the world with con- 
temptuous indifference. The annual reports of 
such a powerful combination as the Badische 
Company are now couched in very different terms 
from those which prevailed prior to 1914. They 
no longer have an uncontrolled command of over- 
sea markets, and they realise that fact. 

Dr. Lunge’s new volume is, as its title states, 
strictly supplementary. It corrects any errors 
which may have been detected in the last edition, 
and adds such new matter as may have been 
published in the ordinary technical journals since 
1912-13, or which may have been communicated 
to the author from private sources. It consists 
practically of a series of notes, each of which 
starts with the number of the page in the main 
work to which the note refers, or to which it 
may be regarded as an appendix. In general 
arrangement, therefore, it follows strictly the 
plan of the larger work. Dr. Lunge is evidently 
a most assiduous reader of the literature of 
chemical technology, and nothing relating to 
those branches of manufacture with which he 
has been more immediately concerned seems to 
escape his notice. His study is a_ veritable 
clearing-house in regard to such subjects, and 
what he fails to note is probably scarcely worth 
noting. Indeed, if he errs at all, it is, perhaps, 
that his chronicle is too full; he occasionally 
notices, with a meticulous care, things which have 
no abiding place in technology, and which even the 
most receptive of practical men would willingly 
let die. Still, if it is a fault, it is an error in 
the right direction, which all who appreciate his 
zealous and long-continued services in the cause of 
chemical technology will gladly condone. i 


THE HEAT TREATMENT OF STEEL IN 


PRACTICE. 
Steel and its Heat Treatment. By Denison K. 
Bullens. Second impression, with additions. 
Pp. vii+441. (New York: J. Wiley and Sons, 


Inc. ; London: Chapman and Hall, Ltd., 1916.) 
Price 17s. 6d. net. 
HE heat treatment of steels is an art of recent 
growth. Twenty years ago it could scarcely 
be said to exist. Such as it was, it usually con- 
sisted in “heating to a red heat ’’ for annealing, 
x 








382 NATURE 


[JULY 12, 1917 





or perhaps the instructions called for “harden at 
a bright red and temper to a straw colour.’’ It 
was an art guarded with much secrecy and con- 
fined chiefly to makers of tools. Pyrometers, 
structural changes, and a knowledge of the 
thermal equilibrium diagram of the steel in ques- 
tion were not even thought of. To-day it may 
be said without exaggeration that modern 
engineering practice at its best would be impos- 
sible were it not based largely upon an art which 
requires for its performance scientific knowledge, 
skill, and judgment of a very high order. With 
the exception of steels very low in carbon, there 
is. scarcely one—certainly no alloy steel—which 
does not require a precisely defined heat treat- 
ment, depending upon the purpose to which it is 
to be put, if the best value is to be got out of 
it. Of this the steels used in the automobile 
industry furnish a conspicuous illustration. The 
frame, the front and rear axles, the steering parts, 
springs, crank-shafts, and gears, all have a more 
or less severe duty to perform and require steels 
possessing particular qualities of strength, tough- 
ness, resilience, endurance, shock resistance, and 
good wearing properties, which are obtained by 
suitable heat treatment. 

Mr. Bullens has written a very serviceable book 


on the above subject, of which the first edition | 


was quickly exhausted. The second edition, 
which we have before us, is a reprint of the first, 
with an appendix on the heat treatment of modern 
high-speed tool steels. The opening chapters 
deal with the testing and structure of steels, and 
the operations of annealing, hardening, temper- 
ing, and toughening. Then follow two on case- 
carburising and _ case-hardening, which are 
exceedingly good. The author has_ evidently 
studied Giolitti’s researches with great profit to 
himself and turned the knowledge gained to prac- 
tical account. An interesting illustration of cast- 
iron “growth ”’ is furnished by his statement that 
this is an unsuitable material for case-carburising 
boxes, whereas malleable iron, soft steel, and 
wrought iron can all be used. The next two 
chapters, on the generation and application of 
heat, are also very valuable, and show the 
author’s practical acquaintance with furnace 
design, construction, and operation. 

The remainder of the book deals with the parti- 
cular heat treatments in vogue for carbon and 
alloy steels. Among the latter, nickel, chromium; 
and nickel-chromium steels occupy an important 
place. Indeed, nickel steels were the pioneers 
among the alloy steels. Nickel was originally 
added merely to give increased strength and 
toughness over that obtained in ordinary rolled 
structural steel. When heat treatments were also 
applied they were found to enhance the valuable 
qualities of the alloys to such an extent that they 
soon came to hold, and still maintain, the premier 
position in alloy-steel metallurgy. The conclud- 


ing chapters deal with vanadium, manganese, 
and silicon steels, and various types of tool steel. 
The book is one to be warmly commended; it 
is well written and, on the whole, very accurate in 
its statements. 
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SCHOOL AND PERSONAL HYGIENE. 
(1) Crowley’s Hygiene of School Life. By 

Dr. C. W. Hutt. Pp: xv+428. (London: 

Methuen and Co., Ltd.) Price 3s. 6d. net. 
(2) Syllabus of Personal Hygiene for Colleges. 

By Prof. E. C. Howe. Third revision. 

Pp. 207. (Wellesley, Mass. : The Author.) 
(1) R. CROWLEY having accepted an 

appointment in the Medical Department 
of the Board of Education, the preparation of a 
second edition of his ‘Hygiene of School Life” 
has devolved upon Dr. Hutt, who has altered, 
extended, and rewritten where necessary much 
of the original work. Dr. Hutt has had the task 
of selecting from a vast amount of material to 
be found in official reports; this he has performed 
with good judgment, and his conclusions are 
sound and convincing. 

The position taken in the book is that of the 
administrator who is limited by the various enact- 
ments dealing with the medical and _ hygienic 
problems concerned with education, and such 
subjects, therefore, as over-pressure, the curri- 
culum, and the physiology of writing and of read- 
ing have, perforce, to be omitted. The contents 
include, in order, the physical condition of the 
child, classification and groups of school children, 
the infant and infants’ schools, medical treatment 
of school children, the provision of school meals, 
baths, games and exercises, open-air education, 
the school and infectious diseases, and the school 
building. The book is illustrated with some 
plates and a number of diagrams and plans, and 
the price is exceedingly moderate. 

From the point of view of the administrator 
who has to deal with things as they are, we do 
not think that the student of school hygiene can 
select a better guide than this second edition of 
Crowley’s “Hygiene of School Life.’’ 

(2) Prof. Eugene Howe, of Wellesley College, 
Mass., gives in this book a syllabus of a course 
of personal hygiene suitable for the students of 
a general educational institution. The course is 
divided into thirty lectures. An abstract of each 
lecture is given, and the right-hand pages are 
left blank for notes by the student. At the end 
of the book a bibliography is added, under the 
various subjects dealt with, of works and papers 
suitable for further study. The subjects seem to 
be well chosen and the treatment of them satis- 
factory. While presumably intended for Prof. 
Howe’s own students, those who may have to 
give courses of lectures in personal hygiene to 
lay audiences will find this book a suggestive and 
useful guide. 


OUR BOOKSHELF. 


The Elementary Principles of Wireless Telegraphy. 
By R. D. Bangay. Part ii. Second edition. 
Pp. viii+241. (London: The Wireless Press, 
Ltd., 1917.) Price 2s. 

THE aim of this work is to explain the theory and 

practice of wireless telegraphy to persons who do 
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not possess much knowledge of the theory of 
electricity. There is no attempt to give purely 
electrical explanations of the principles involved ; 
instead, the author has made free use of a few 
well-chosen mechanical analogies, which are 
worked out in considerable detail. 

The discussion of these mechanical vibration 
problems, with the help of torque-time and 
velocity-time curves, is a most attractive feature, 
of the greatest interest to students of physics and 
engineering. 

Part ii. deals mainly with transmitting 
apparatus and develops the theories of the dynamo, 
transformer, coupled circuits, spark transmitters, 
and oscillation valves. 

The treatment of these, though necessarily 
brief, is on the whole remarkably clear and 
accurate, and is illustrated by a large number 
of diagrams. 

The section, about fifty pages, devoted to oscil- 
lation valves is very good indeed. These sensitive 
contrivances have almost revolutionised the art of 
wireless telegraphy during the past few years. 
Unfortunately, there is very little quantitative 
information given about them; a few more num- 
bers would have been most welcome. 

Scarcity of numerical illustrations is perhaps the 
chief defect of the book; the size of a piece of 
apparatus:-and the numerical values of ‘its con- 
stants are rarely given. But this is not very 
serious, and we can warmly recommend the 
work as a trustworthy and stimulating intro- 
duction to the more elaborate treatises on radio- 
telegraphy. 


Field and Laboratory Studies of Crops: An Ele- 
mentary Manual for Students of Agriculture. 
By Prof. A. G. McCall. Pp. viii+133. (New 
York: John Wiley and Sons, Inc.; London: 
Chapman and Hall, Ltd., 1916.) Price 3s. 6d. 
net. 


TuE object of this little book is to provide students 
of school age with practical exercises in the study 
of plant life.- It is, as it were, a twentieth-century 
edition of the book of ‘‘ Common Thing's ’’ which 
bored the children of earlier generations. Unlike 
those forbidding compendiums, it seeks to lead 
children to a study of Nature through the avenue 
of experiment, and hence possesses a marked 
superiority over its early prototypes. Neverthe- 
less, it has the fundamental defect of all those 
books which seek to evade the disciplinary grind 
which is the only passport into the world of 
science. Thus the student is supposed to learn 
how plants grow by marking corn roots with 
thread or waterproof ink, and he is advised to 
draw an entirely erroneous conclusion, namely, 
that sunlight is necessary for plant growth from 
an experiment in growing plants in the dark. 
Having performed the experiment, he is told about 
carbohydrates and is told about photosynthesis, 
on which things and phenomena the experiment 
throws but little and faint light. 

If “agronomists” think that a knowledge of 
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the elements of plant physiology is useful to the 
budding agriculturist, it would be best to let him 
follow a simple but systematic course in that sub- 
ject, and not to restrict him to a few odds and 
ends of experiments which serve for little else than 
occasions for providing ‘morals ”—conclusions 
which may or may not follow from the experiments 
and statistics which, though valuable enough in 
themselves, have no legitimate relation with the 
experiment to which they purport to refer. For 
example (Exercise 9g), the child digs up 5 Ib. 
of clover or corn, and, having determined that, 
when exposed to the sun, it loses a considerable 
part of its weight, is informed that a field of oats 
uses 522 lb. of water for each pound of dry matter 
produced. 

We fear that this attempt to get the child “ rich 
quick ” is doomed to failure, and we do not believe 
that even the American child will make much of a 
success of his garden by studying Exercise 50, 
on “Planning the Home Garden,” pp. 122-24, or 
even by purchasing the apparatus required for 
the exercise—to wit, a 50-ft. tape and some plain 
drawing-paper. F. K. 


Dairy Farming. By Prof. C. H. Eckles and 
Prof. G. F. Warren. Pp. xv+ 309. (New 
York: The Macmillan Co. ; London : Macmillan 
and Co., Ltd., 1916.) Price 5s. net. 


As was to be expected, the chapters dealing with 
the breeds of cattle, their selection, improvement, 
management, feeding, etc., have been written by 
Prof. Eckles, and follow the lines of his own 
book on that subject. He has also contributed 
a chapter on the common ailments of cattle,- and 
one on milk and its products. Prof. Warren’s 
contribution deals with the why and wherefore 
of dairying and dairy farming, and a great deal 
of information is given on matters which are 
not, as a rule, gone into very exhaustively by 
the average teacher in this country. Neverthe- 
less, such information is of the greatest possible 
benefit in developing the mind of the future 
farmer and giving him an outlook which will carry 
him above rule-of-thumb methods. 

This book is intended for teaching purposes, 
and there are questions and problems at the end 
of each chapter, also a list of books in some cases 
which may be read with advantage. 

The modern farmer will find much that will 
interest him in this book, particularly in view 
of the changing conditions in our country at the 
present time, and there seems to be every reason 
why the value of the dairy cow as an economical 
producer of human food should be strongly 
pointed out to those already engaged in farm- 
ing, as well as to those who are prospective 
farmers. 

It is, however, chiefly as an aid to the teacher 
that this book is to be strongly recommended, 
and whilst the examples refer to American con- 
ditions, it ought to be possible to get similar 
data for British farms and utilise the information 
to the same ends. 
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LETTERS TO THE EDITOR. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, or to correspond with 

;. the writers of, rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications. ] 


Synchronous Signalling. 


Tue following Board of Trade notice to mariners, 
recently issued, is one of exceptional interest and im- 
portance; for, thanks to American initiative, we find 
here for the first time a practical application of the 
principles of synchronous signalling. 

‘““New York Harsour ApproacHEes.—Fire Island 
L/V. Radio Dist, Determining Apparatus Installed. 
—The attention of all ships nav. the approaches 
to New York Harb. is invited to the recent installa- 
tion on Fire Island L/V. of a combined radio and sub- 
merged sound sig. transmitter which determines the 
receiving ship’s distance from the L/V. (Call letters 
NLS. ; station, 40° 28’ 40” N., 73° 11' 26” W.) 

“‘This apparatus will be in operation during fog, 
mist, rain, or falling snow. The range of this appa- 
ratus is limited to the receiving range of the sub- 
marine bell receiving equipment employed on ship- 
board, and in all practical cases this is within six or 
seven miles. The submarine bell strikes six strokes, 
pause, then eight strokes once every 38 sec. Begin- 
ning shortly after the first stroke of the ‘6’ sub- 
marine character, about 4 sec., the ship emits a series 
of radio sigs. In order to determine the dist. of a 
ship from the L/V. it is necessary to count each of 
these radio dots until the first stroke of the six sub- 
marine sigs. is received. The number of dots thus 
determined gives the dist. in half sea miles from the 
L/V. Example :—(a) Eleven radio dots are received 
before the first stroke of the bell; the dist. is 11/2, or 
53 miles. (b) Four radio dots are received, the first 
submarine bell sig. appearing midway between the 
fourth and fifth radio sig.; the total number of radio 
sigs. received is 4}, and the dist. is 43 divided by 2, 
or 2} miles. The most convenient method of receiv- 
ing these sigs. is to have one receiver connected to 
radio and the other receiver connected to submarine 
bell detector, thereby connecting one ear to radio 
sigs. and the other to submarine sigs. These sigs. 
will also be furnished in clear weather when re- 
quested to do so by radio. It is requested that all 
passing vessels equipped with submarine sig. receiv- 
ing apparatus familiarise themselves with this appara- 
tus and report success obtained to the Hydrographic 
Office. Wave length used is 600 metres. Watches 
are stood as follows :—({1) Continuously during thick 
weather. (2) During clear weather, first 15 min. of 
every hour from 8 A.M. to 9.15 P.M. Although this 
station has proved accurate on test, the apparatus is 
in an exper. stage, and too much reliance should not 
be placed on it until its worth has been proved under 
service conditions.” 

It will be understood that the particular mode of 
applying synchronous signals herein described enables 
the mariner to dispense with the use of stop-watch or 
chronometer. The ordering of the faster-travelling 
signals is such as to supply the place of a timepiece. 
If a wireless and submarine signal be started together, 
the latter lags 1-2 sec. for each mile travelled, or for 
each half mile the lag is 0-6 sec. Hence if the instan- 
taneous signal is repeated every o6 sec., the first 
of these being emitted 0-6 sec. after the first sub- 
marine signal, the mariner at half mile distance from 
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the shore station gets both initial signals together. 
At one sea mile he gets the first submarine signal 
along with the second radio dot; at one and a half seq 
miles the third radio dot coincides with the first sub- 
marine bell stroke. Hence the rule: Divide by 2 to 
find the distance in sea miles. If the mariner js 
closer than half a mile the submarine signal comes 
in first. It is, perhaps, open to question if this is 
better than the arrangement of starting the signals 
at the same instant. In the latter case the mariner 
counts up the radio dots until the submarine signal is 
heard, subtracts 1, and divides by 2. In this ordering 
he alwavs hears the radio signal first. 

It is to be hoped that this will be a successful inau- 
guration of a reform in maritime signalling. Our 
signalling stations are not nearly so valuable as they 
would be if synchronous signalling was made more 
general. In many cases the more important appa- 
ratus required is already installed. It must be borne 
in mind that both light-flash and aerial sound signals 
of abrupt character may be used in synchronous 
signalling. 

The application of synchronous signalling to avoid- 
ing collision at sea is perfectly simple, and the step 
now taken should lead to its careful consideration and 
trial. In this case a vessel, A, when overtaken by 
thick weather, emits synchronous signals, say, every 
two minutes. This would be automatically effected by 
a clock-work contact maker. (The radio signals might 
consist of eight or ten consecutive dots spaced 0-6 sec. 
apart.) Another ship, B, hearing these, not only 
learns of the presence of A, but also gets her distance 
at once. B is also signalling, so that like information 
reaches A. Each ship now signals her course and 
speed. This is a familiar operation between ship 
station and shore station or between one ship station 
and another, and takes only a few seconds. The 
navigating officers on A and B then read on an instru- 
ment of simple construction (1) the rate at which the 
ships will be nearing one another, and (2) the mutual 
bearings of the two ships—if collision is threatened. 
And now after two minutes each officer, on receiving 
the second synchronous signal of the other ship, is 
able to say whether danger threatens him or not. For 
if this second signal tells him that the ships have 
approached each other by a certain distance during the 
two minutes (a distance read directly on the ‘Collision 
Predictor ’’) there is danger of collision. If the distance 
covered is less than this (it cannot be greater), there 
is safety. The third synchronous signal may be used 
to confirm the result. 

By this method, if the danger of permitting ships to 
sail in open waters unprovided with the requisite 
equipment (both instrumental and personal) be avoided 
by proper and stringent regulations, high speeds in 
open ocean could with safety be maintained in any 
weather. J. Jory. 

Trinity College, Dublin. 





Calculating Machines. 


May I make an appeal through your columns to 
any men of science who have calculating machines 
of any kind not in active use to communicate with 
me? My laboratory has at present very heavy com- 
puting work of an urgent character in hand for a 
Government department. This keeps nine machines 
running almost incessantly, and when any machine 
gets out of order it is, in existing circumstances, 
almost impossible to get it rapidly and effectively 
repaired. Quite fancy prices are now being asked 
often for completely worn-out machines. If any one 
of the readers of Nature has a machine in reason- 
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able condition, which is not in use, and is willing 
to part with it for work of national importance at 
a reasonable price, I should be glad to hear from 
him the particulars as to type, condition, and price 
desired. When the war is over machines will return 
to their normal price—indeed, will probably be at 
reduced prices, for the war has taught many persons 
their value, and the market will be wider than it has 
hitherto been, so that foreign monopolies are certain 
to be broken down. Kart PEARSON. 
Department of Applied Statistics, University 
College, University of London, July 5. 


The Hippocampus in Ancient Art. 


Repropuctions of early figures of the common 
Mediterranean species of Hippocampus have been pub- 
lished by Prof. Raymond Osburn in the Zoological 
Bulletin for March, 1915, and also by the present 
writer in the annual report of the Smithsonian Insti- 
tution for the same year. 

It is remarked in the latter of these articles that no 
mention is found in Aristotle of this striking form of 
fish-life, and the term ‘‘ Hippocampus” was used by the 
poets of classical antiquity as the name of a sea 
monster, half-horse and half-fish, on which sea divini- 
ties rode. Nevertheless, the design of the seahorse 
occurs not infrequently in the plastic arts of Hellenistic 
civilisation, both in Greece and in Italy. The seahorse 
is figured occasionally also among the island gems, as 
stated by Fiirtwangler, who figures one of them 
(Antike Gemmen, vol. i., pl. v.). 

Figures of animals, including fishes, represented in 
ancient Grecian 
vase paintings have 
been made the 
subject of special 
study by a young 
French artist, 
Morin-Jean,' and a 
compatriot of his, 
P. H. Boussac, has 
written interesting 
articles on fish de- 
signs inscribed in 
ancient . Egyptian 
monuments.? 

_ Only one instance is known where the Hippocampus 
is depicted in ancient works of art from the Nile. valley. 
The design referred to forms part of a decorative 
painting in the interior of a mummy-case dating from 
the Twenty-sixth Dynasty (700-500 B.c.), now preserved 
in the City Museum of Gloucester. A brief description 
of it is given in vol. ii. of the ‘ Historical Studies” 
published by the British School of Archeology in 
Egypt, and this is accompanied by a photograph of the 
original, which we have copied in the annexed figure. 

Certain of the details are thus indicated in the de- 
scription just referred to:—‘‘The greater part of the 
Hippocampus is outlined in black on the white ground 
of the coffin; the ears, the eyes, the nostril, and the 
mane [i.e. conventionalised dorsal fin] are indicated in 
black; round the jaw is a wide black band edged with 
yellow; the muzzle is yellow with black dots; the wide 
horizontal stripes on the neck are alternately blue and 
red edged with black. ... The date of the coffin 
accords well with the period of the archaic Athenian 
pediments.”’ C. R. Eastman. 

American Museum of Natural History, 

New York. 
_.) “Le dessin des animaux en Gréce, d’aprés les vases peints.” Pp. 262, 
illustrated. (Paris, rort.) 
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Fic. 1.—Hippocampus, from an Egyptian 
mummy-case, ¢. 500 B.C. 


pharaoniques,” Le Naturaliste, vols. 
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THE HUNDRED-INCH REFLECTOR OF 
THE MOUNT WILSON OBSERVATORY. 


Y the courtesy of Prof. Hale we are able to 
reproduce the accompanying interesting 
photographs relating to the giant reflector of the 
Mt. Wilson Observatory, which is now rapidly 
approaching completion. 

The history of this great telescope dates from 
1906, when Mr. John D. Hooker, of Los Angeles, 
presented the sum of 45,000 dollars to the Carnegie 
Institution for the purchase of a glass disc and 
to meet other expenses incident to the construction 
of a 100-in. mirror for a reflecting telescope of 
50 ft. focal length. In making this gift, Mr. 
Hooker was well aware that the construction of 
such an instrument was to be regarded as an 
experiment, but in view of the great possibilities 
in astrophysical research which a large reflector 
seemed to offer, the experiment was considered 
to be well worth making. No insuperable diffi- 
culty was anticipated in the casting of a suitable 
disc by the French Plate Glass Company, of St. 
Gobain, and there was every reason for confidence 
in Mr. Ritchey’s ability to grind and figure the 
mirror to the highest pitch of perfection. Expe- 
rience already gained with the 60-in. telescope also 
gave confidence that the mounting of the larger 
instrument could be successfully accomplished. 

Although no financial provision was made for 
the mounting and housing of the proposed tele- 
scope, Mr. Hooker’s gift was accepted, in the 
confident belief that in due course a donor would 
be forthcoming. 

An order for the disc was accordingly placed in 
the autumn of 1906, and the building in which the 
grinding, figuring, and testing of the mirror were 
to be carried on was erected during the following 
winter. In 1908 Prof. Hale reported that a disc 
had been successfully cast, but in the following 
year it was stated that on its arrival in California 
the disc exhibited many defects, and had been im- 
mediately rejected. The makers generously ex- 
pressed their willingness to bear the loss and to 
make a further attempt. A large furnace and melt- 
ing-pot capable of holding twenty tons of material 
were constructed, and improved methods of anneal- 
ing were introduced. Early in 1910 another large 
disc was successfully cast, but owing to defects in 
the mould, strains were set up during annealing, 
and the disc was broken. 

In view of this disappointment it was resolved 
to make a trial of the disc which had previously 
been laid aside, and grinding was commenced in 
the autumn of 1910. Meanwhile, further attempts 
to cast a disc free from flaws and bubbles were 
made, but again, owing to difficulties of anneal- 
ing, a second disc was fractured in the oven. In 
the course of these trials, however, a flawless disc 
of the necessary diameter was produced, but its 
thickness was only 8 in., and this was not con- 
sidered adequate to prevent deformation, unless a 
very perfect system of supports could be devised. 

Mr. Hooker, unfortunately, did not live to wit- 
ness any progress beyond this stage, having died 
on May 24, I1grt. 
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In his report for the year 1912 Prof. Hale had 
the pleasure of announcing a great additional gift 


a § 


Fic. 


to the Carnegie Institution by Mr. Carnegie, 
accompanied by the hope that adequate provision 
would be made for the completion of the 100-in. tele- 
scope. Plans for the mounting and for the observa- 
tory were accordingly prepared in elaborate detail, 
and work on the mirror was energetically con- 
tinued. In addition, a 60-in. plane mirror, to be 
used in testing the 100-in. at its principal focus, 
was put in hand. Pending the trials of the 
mirror, however, actual construction work was 
not commenced until 1913. The smaller parts of 
the mounting, including the driving clock, were 
undertaken in the workshops of the observatory, 
and the larger by the Fore River Shipyards at 
Quincy, Mass. The dome, 1oo ft. in diameter, 
was undertaken by the Morava Construction 
Works in Chicago. 

Not the least of the difficulties to be faced was 
that of transporting materials and heavy instru- 
mental parts to the summit of the mountain, which 
is about 6000 ft. above sea-level. For about 
half the distance of nine miles from Pasadena it 
became necessary to widen the bed of the mountain 
road from 3 ft. to 8 ft., and special motor 
trucks, with excess water capacity to guard 
against overheating the engines on the steep 
mountain grades, had to be provided. As an 
instance of the extensive demands on the trans- 
portation service, more than 650 tons of steel for 
the dome, some of the pieces being 24 ft. long, 
with a maximum weight of 44 tons, were conveyed 
to the summit during the spring and summer of 
1915. At a later stage, parts of the telescope 
weighing more than nine tons were safely trans- 
ported. Fig. 1 shows a section of the telescope 
tube in course of transit. 

All difficulties, however, appear to have been 


NO. 2489, VOL. 99] 


NATURE 


| 
| 





1.—Lowest section of roo-in. telescope tube, ready for transportation to Mt. Wilson. 


[JuLY 12, 1917 





successively overcome, and with the aid of Prof. 
Hale’s annual reports a general description of the 
instrument can now be given, 
First, with regard to the great 
mirror itself. The work of chang- 
ing the spherical surface into a 
paraboloid occupied about a year, 
and for many months tests were 
made daily, both at the centre of 
curvature and at the principal 
focus. In general, the tests at 
the centre of curvature were 
found to be most useful in deter- 
mining the total amount of para- 
bolisation, and under the _ best 
conditions of air in the testing 
room it was possible to determine 


the radius of curvature of a 
zone within one-thousandth of 
an inch. ‘The tests made at the 


focus, with the aid of the 6o-in. 
flat, were invaluable for detect- 
ing and correcting slight zonal 
errors of surface, and by a com- 
bination of the two tests a higher 
degree of accuracy of surface was 
secured than would have been pos- 
sible with either test alone. The 
parabolising was almost entirely 
performed by mechanical means, the final figuring 
by -hand tools occupying less than twenty hours. 





Fic. 2.—Partially erected mounting of 100-in. telescope, December, 1916. 
(The cutting of the teeth of the large worm gear has since been completed. ) 


After the final figuring, the Hartmann test was 
applied photographically, in order to check the 
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yisual observations, and to provide a permanent 

record of the surface. The largest deviation of 

the observed from the theoretical focal length for 
any of the zones, except a small useless portion 
at the centre, was 0'14 mm., or about one part 

in 92,000. 

The clear aperture of the mirror is nearly 
or in., and its focal length 42 ft. 34 in. ; the thick- 
ness at the edge is 12? in. The depth of the curve 
is about 14 in., and to some it may come as a sur- 
prise to learn that at the centre, where the dif- 
ference is greatest, the depth of the finished para- 
boloid differs from that of the nearest spherical sur- 
face, which was that first given to the mirror, by 
only one-thousandth of an inch. The weight of 
the finished glass is a little more than four tons. 

Although the area of the 
surface to be silvered was 
8012 sq. in., this operation was 
accomplished without difficulty. 
About 150 gal. of distilled 
water and 32 oz. of silver 
nitrate were used in the entire 
process; 35 gal. of distilled 
water were required to fill the 
concavity, and to this 9 gal. of 
dilute silver solution and 9 gal. 
of dilute reducing solution were 
added. Deposition was com- 
plete in fifteen minutes. 

Two convex mirrors have 
been prepared for use with the 
large mirror. One is 28? in. 
in. diameter and more than 
64 in. thick; it has a radius of 
curvature of 28 ft, 10? in.,; and 
in Cassegrain combination will 
give an equivalent focal length 
of about 150 ft. The second 
convex mirror, to be used 
alternatively, is 25 in. in dia- 
meter, with a radius of curva- 

, ture of about 22 ft. 11 in., giv- 

ing an equivalent focal length 
of 251 ft. when in combination 
with the large mirror. We 
believe that arrangements have 
also been made for observa- Fic. 
tions at the principal focus. 

Few details of the mounting have been given 
in Prof. Hale’s reports, but from the photograph 
reproduced in Fig. 2 it would seem that the “ Eng- 
lish equatorial ’’ construction has been adopted. 
In this arrangement, the polar axis takes the form 
of a long rectangle, turning on an axis parallel to 
the longer sides, and the telescope tube is pivoted 
so as to turn on an axis parallel to the shorter 
sides. These two movements correspond respec- 
tively with motions of the telescope in Right Ascen- 
sion and declination. The illustration shows the 
polar axis, with one of the sections of the tube in 
position. The tube is in four such sections, and 
has a diameter of 11 ft. The greater part of the pres- 
sure on the bearings, due to the immense weight 


of the moving parts, will be relieved by the flota- | 100-in. 
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tion method first introduced by Dr. Common, and 
afterwards adopted for the 6o-in. reflector at 
Mt. Wilson. Large circular floats, concentric 
with the polar axis, are provided for this purpose, 
one at the top and another at the bottom of the 
polar axis. As will be seen in Fig. 2, in the case 
of the lower float, each of these revolves in a 
nearly semicircular trough, and the intervening 
space will be filled with mercury. The driving 
clock is described as a highly perfected piece of 
mechanism. It required more than half a ton of 
bronze castings, and nearly 14 tons of iron cast- 
ings. It is provided with a driving weight of two 
tons. 

The pier which supports the telescope measures 
20 ft. by 45 ft. at the ground level, and is 





3-—Completed dome for the roo-in. telescope, from the summit of the 150-fi. tower telescope. 


33 ft. in height. The top consists of a circular 
concrete floor 11 in. thick and 54 ft. in 
diameter, being supported on the east and west 
sides by massive reinforced-concrete brackets ex- 
tending outwards from the pier. A metal wall 
about 8 ft. high reaches from the edge of this 
floor to the level of the main steel floor of the 
building, and the joint between the two may be 
made air-tight by means of a water seal if found 
desirable. The pier itself is a remarkable struc- 
ture. It is hollow in construction, with three heavily 
reinforced floors at different elevations. The first, 
at a distance of 16 ft. from the ground, is in- 
tended for a large water tank, to form a reservoir 
for a water circulation system enveloping the 
mirror for the maintenance of constant 
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temperature. At a height of 25 ft. is the floor 
which supports the driving clock and other parts 
of the mechanism, and on this floor also is a room 
designed for silvering the large mirror. Near the 
centre of the pier there is an opening, 14 ft. in 
diameter, which accommodates an electric elevator 
for handling the mirror. 

On the south side of the pier is an extension, 
with a slope equal to the latitude, designed to 
carry large spectrographs when the instrument is 


ar 





cr’ 





Fic. 4.—The 150-ft. tower telescope, taken from the summit of 
the 60-ft. tower telescope. 


used in coudé form. It is large enough to permit 
the use of a concave grating of 21 ft. radius, or 
a plane-grating spectrograph of 30 ft. focal 
length, the light being received through an aper- 
ture in the lower portion of the polar axis. 

The foundations for the building consist of forty 
concrete piers, each 6 ft. square at the base and 
6 ft. high, arranged in two concentric rings. 
The sides consist of a steel framework, with an 


is 100 ft. in diameter, and is double-sheathed for 
protection of the telescope against great changes 
of temperature. An unusual permanent feature 
of the dome is a ten-ton travelling crane, which 
has also been utilised in the work of erection. The 
movements of the dome and telescope involve the 
use of no fewer than thirty-five electric motors, 
and the wiring proved to be a task of very con- 
siderable difficulty. 

This brief account may suffice to give some 
conception of the immense amount of technical 
skill and foresight which has been called for in 
the design, construction, and housing of the new 
telescope. That the enterprise may be rewarded 
by a rich harvest of new discoveries will be the 
earnest hope of all’ who are interested in the 
progress of science. 

Fig. 4 is from a recent photograph of the 150-ft. 
tower telescope of the Mt. Wilson observatory. 
In this instrument a beam of sunlight is reflected 
in a vertical direction by a ccelostat situated within 
the dome, and an image of the sun is formed at 
the base of the tower by an object glass near the 
summit. The special advantage of this arrange- 
ment arises from the fact that the greater part of 
the optical path is removed from the disturbing 
atmospheric conditions which are usually present 
at the ground level. The 75-ft. spectrograph, and 
other appliances used with the telescope, are con- 
tained in a deep pit beneath the tower, and 
constant temperature is easily maintained under 
these conditions. An important feature of the 
construction of the tower is that there is an inner 
framework which supports the optical parts, and 
an outer casing designed to protect the inner tower 
from disturbances by wind. 


MATERNAL AND CHILD WELFARE.' 


HE two handsome volumes before us, pub- 
lished under the auspices of the Carnegie 
United Kingdom Trust, are the most recent proof 
of the rapidly increasing attention and importance 
attaching to the subject of maternity and child 
welfare. The need for attention to the conditions 
of birth and the rearing of children has impressed 
itself upon the public in large measure in conse- 
quence of two considerations, the steady and 
persistent fall in the national birth-rate and the 
terrible loss of the most virile part of our popu- 
lation in the present great world-war. 
The first volume, by Dr. Hope, the well-known 
medical officer of health of Liverpool, gives a 
general outline of the subject. In fifty-six pages 
he sketches the chief causes of maternal and 
infant mortality, the facts as to its national and 
local incidence, and the various organisations for 
the care of mothers and infants. Ante-natal care 
is considered, and the importance of further atten- 
tion to the prevention of still-births is emphasised. 
The care of mothers during the lying-in period 
and after it, and the general subject of infant 
1 Report on the Physical Welfare of Mothers and Children. England 


and Wales. ‘Vol. i., pp. xvi+434. By Dr. E. W. Hope. Vol. ii., pp. 
viiit+190. By Dr. Janet M. Campbell. (The Carnegie United Kingdom 





inner covering of sheet metal. The dome (Fig. 3) 
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welfare centres, are discussed, as are also the evil 
results of the artificial feeding of infants, and the 
need for greater care of illegitimate infants. 


There follow a series of beautifully executed | 


statistical diagrams and illustrations of sanitary 
interest, which make this volume an admirably 
instructive picture-book. 
tion bearing on maternal 
follows, and the remainder of the volume, from 
p. 113 to p. 427, is occupied by statistical sum- 
maries of maternal and child mortality in various 
towns in England and Wales, followed by com- 
ments and recommendations by the local medical 
officer of health, some of which are most useful. 
The second volume is contributed by Dr. Janet 
Campbell, and deals with three subjects: mid- 
wives and midwifery, voluntary work for infant 
welfare, and play centres and playgrounds. The 
first of these sections contains an interesting 
sketch of the history of midwifery, and of the 
practice of midwifery at the present time in this 
and other countries. There follow useful sug- 
gestions for raising the standard of midwifery 
in England and Wales, under which heading are 
considered the questions of improved training, 
improved status, and improved financial position. 
The subject of midwifery practice in rural areas 
is specially discussed, and there is a short sketch 
of the important subject of maternity homes. 
There will be general agreement with the state- 
ment that, “even apart from real poverty, the 
accommodation in many reasonably clean and 


well-kept working-class homes’ is wholly 
inadequate for a _ well-conducted labour and 
lying-in.’’ The parts dealing with voluntary 


work and play centres have much interest for 
those engaged in this important branch of child- 
welfare work, but need not be summarised here. 
This volume, like the one contributed by Dr. 
Hope, is lavishly illustrated by photographs, 
showing in this case the activities of baby wel- 
comes, sewing classes, baby hospitals, infant 
nurseries, schools for mothers, etec.. 

A prefatory note is introduced on behalf of the 


Carnegie Trustees, in which, while expressing, | 


their appreciation of the importance of the sub- 
jects dealt with in the reports, they state that 
they do not commit themselves to the acceptance 
of the lines of policy or of the recommendations 
which have been submitted for their reconsidera- 
tion. This was a _ necessary reservation, 
especially in view of the fact that it is under- 
stood that the Carnegie Trustees have under con- 
sideration the possible allocation of large sums 
of money to this or other objects of social im- 
It may be hoped that they will dis- 
cover means for utilising their resources to aid 
in the saving of maternal and infantile life and 
in the avoidance of unnecessary suffering of both 
mothers and infants, while stimulating local 
authorities to increase their present efforts to this 
end. 

Dr. Hope, in his introductory remarks, points 
out three pressing necessities for which there is 
as yet'no adequate provision, or prospect of 
making it. These are :— 
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An abstract of legisla- | 
and child welfare | 


(1) The provision of maternity homes. 
(2) The establishment of welfare centres for pre- 
maternity and infancy and the need for greater care 

| of illegitimate infants. 
; (3) Improvement in education in the various branches 
| of the science of public health, and the encouragement 
of further research irto the circumstances adversely 
affecting infancy and motherhood. 

In a prefatory note contributed by Sir Arthur 
Newsholme, the principal medical officer of the 
Local Government Board, the first of these points 
is particularly emphasised. He points out that, 
although much improvement has occurred, it 
still remains true that on an average in England 
and Wales there occur week by week sixty- 
seven deaths of mothers as the result of pregnancy 
| and parturition, and that a very large proportion 
| of these are avoidable, as shown by the fact that 

in some areas the death-rate in connection with 
_ child-bearing is two, or even three, times as high 
| as in others. The same is true of child mor- 
tality. In some towns the death-rate among 
infants under a month old is two or three times 
as high as in others; and the chief burden of 
these reports is said in this prefatory note to be 
the immediate need for further national effort to reduce 
sickness and mortality among child-bearing mothers 
and the closely related mortality among infants before 
birth and in the first month after live-birth. 

This article may be closed by the quotation of 
a further sentence from the prefatory note by the 
medical officer of the Local Government Board :— 

Maternity homes are urgently needed, and I know 
of no social work so iikely as the provision of such 
maternity. homes to give immediate results in saving 
maternal and child life, in diminishing chronic in- 
validism of mothers, and in enhancing the national 
welfare. 

We hope that these reports will have a wide 
circulation and will reach a wider public than 
the official reports on the same subject which 
have already been issued. 





NOTES. 


Tue Treasury has informed the British Science 
Guild that the issue of the Kew Bulletin is to be 
| continued subject to the omission of certain classes 
| of information. The announcement was made in the 
| House of Commons on July 4, when Sir William 

Beale, a member of the executive committee of the 
| Guild, asked the Secretary to the Treasury ‘‘ whether 
| the question of continuing the printing and publish- 
| ing of the Kew Bulletin had been reconsidered; and 
whether he can now give an assurance that this pub- 
| lication, or at least that part of it which is devoted 
to the spread of useful knowledge of plant culture 
and plant products throughout the Empire, will 
shortly be resumed?” Mr. Stanley Baldwin’s reply 
was: ‘I am informed that the question of the sus- 
pension of the issue of the Kew Bulletin was con- 
sidered by the Select Committee on Publication and 
Debates Reports last week, and that it was decided 
to recommend that the Bulletin should be continued, 
but with due regard to economy. Subject to the 
omission, therefore, of certain classes of information 
which, though doubtless of scientific interest, can, it 
is thought, be postponed without detriment to the 
welfare of the State, the publication of the Bulletin 
will be resumed.” In reply to a question asked by 
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Viscount Bryce in the House of Lords on July 10, the 
Duke of Marlborough said that the editor would be 
entitled to consider what was essential and what could 
properly be omitted from the Bullztin. 


In view of the cancellation of the annual meeting 
of the British Association, it has been necessary to 
make special arrangements for carrying on the 
Association’s current work. Meetings of the organis- 
ing committees of the various sections, the delegates 
of corresponding societies, the committee of recom- 
mendations, and the general committee have there- 
fore been held. It has been decided to continue Sir 
Arthur Evans in the presidency for another year, 
while the Hon. Sir C. A. Parsons, who would have 
presided over this year’s meeting, will do so at the 
meeting which it is hoped will take place as arranged 
at Cardiff next year. The meeting this year would 
have been at Bournemouth, and that borough has 
repeated its invitation, which has been accepted, for 
1919. Grants amounting to 286]. were made in aid 
of such researches as were regarded as essential to 
carry on, having regard to present conditions. The 
new members of the council of the Association are 
Dr. E. F. Armstrong, Mr. J. H. Jeans, Prof, A. 
Keith, Prof. W. H. Perkin, and Mr. W. Whitaker. 


Le Temps of June 29 contains a full report of the 
discourse delivered by M. Alfred Capus on his election 
to the French Academy in the place vacant by the 
death of Henri Poincaré. The election of a man of 
letters to fill the place of a man of science might 
strike some people as strange, but M. Capus remarks 
that in France knowledge has never beén reserved 
for some few ‘‘mandarins’’ any more than it has 
required an obscure language and esoteric formule, 
and recalled the example of Descartes. In fact, since 
the seventeenth century the education of the French 
middle class has always kept up ‘both the scientific 
and the literary tendency. It is the custom for such a 
discourse to be devoted to the work and life of the 
particular predecessor, and so Poincaré’s works, and 
particularly his books, ‘‘La Science et 1’Hypothése ”’ 
and ‘“‘La Valeur de la Science,’’ are described with a 
light touch that, owing perhaps to its being a national 
characteristic, is not unlike the touch of Poincaré 
himself when he was dealing with subjects with 
which he was not very well acquainted. 


It was reported in the Daily Chronicle of June 20 
that the Duchess of Somerset had stated that ‘tas a 
result of gunfire sixty kinds of migratory birds had 
ceased to visit Britain.’”? This report was so definite 
and remarkable that we communicated with her 
Grace, who informs us that what she stated was 
that her gardeners had said that this year there was 
only one bird for every sixty which were here last year, 
“from ‘he effects of cold weather, etc.” As .many 
general statements Fave been made recently referring 
to the alleged absence of migratory birds in conse- 
quence of heavy gunfire and a prolonged winter, we 
communicated with Dr. W. Eagle Clarke, keeper 
of the Natural History Department of the Royal 
Scottish Museum, Edinburgh, and a leading authority 
upon bird migration. Dr, Clarke says: ‘‘Not a 
single species of regular migratory bird has been 
absent from Britain since the war broke out. I am 
familiar with the whole of the data, from ‘all parts 
of Scotland, relating to our seasonal bird-visitors for 
the past twenty-five years, and am able to state that 
this summer all our regular spring migrants ‘are 
with us in their usual abundance. I have no informa- 


tion relating to the effect of gunfire on bird migration 
other than that so far as our islands are concerned 
it has had no influence whatever on the comings 
and goings of our feathered visitors.” 
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WHEN a bomb is dropped from a moving aeroplane 
the point at which it strikes the earth depends 
primarily on its altitude above and speed with respect 
to the earth’s surface, and to a smaller extent on the 
speed of the wind and the mass and surface of the 
bomb. In order to allow the aviator to drop his 
bomb on a given object, the most recent German 
aeroplanes are provided with an instrument made by 
Goerz which consists of a telescope kept vertical by 
means of a bubble of air in the eyepiece. By means 
of a movable prism below the objective the observer 
can adjust his instrument so that he sees through it 
objects at a given angle ahead or in the rear. The 
instrument is generally used when the aeroplane is 
moving against the wind. From the aneroid reading 
of the height of the aeroplane and the time taken to 
get vertically over an object seen previously 22-5° 
ahead, the speed of the aeroplane’ is known. The 
speed of the engine gives the speed of the aeroplane 
through the air, so that the Speed of the air is known, 
and for a given bomb the angle at which the line of 
sight of the instrument must be set ahead in order 
that a bomb released when the object is seen in the 
telescope may strike that object is also known. Varia- 
tions of direction of flight of the aeroplane and of 
strength and direction of the wind cause errors which 
are to some extent eliminated by further devices which 
will be found described in La Nature for June 109. 


AN interesting article appears in the current number 
of the Fortnightly Review under the title ** The Civil 
Aerial Transport Committee: A Milestone in the His- 
tory of Flight.”” The question of the use of aircraft 
for commercial purposes, and especially for mail ser- 
vices, is treated in a very clear and practical manner. 
The authors of the article—Mr. C. Grahame-White and 
Mr. Harry Harper—consider that our present know- 
ledge of aeronautics is sufficient to enable a machine 
carrying one ton of mails at 100 miles per hour to be 
built with ease. It is pointed out that the weather 
would have less effect on an aerial mail than is some- 
times supposed, as a heavy machine is less susceptible 
to gusts than the earlier light and under-powered 
aeroplanes. A machine travelling at 200 miles per 
hour is pictured as a future possibility, but this is cer- 
tainly out of the question with present-day engines. 
Future research will doubtless: produce lighter petrol 
motors, but it remains to be seen whether Mr. Grahame- 
White’s suggested gas turbine, with a weight of half 
a pound per horse-power, will ever become a practical 
proposition. If such an. engine were ever produced, 


‘tthe future of commercial aviation would indeed be 


bright with promise. The question of landing grounds 
is discussed at some length,’ and it is pointed out that 
the establishment of an aerial mail must be preceded 
by the setting out of a series of good landing grounds 
at short intervals along the route. This can, of course, 
be easily done, and the provision of suitable ground 
signs by day and night to enable the aviators to locate 
themselves should offer no difficulties of practical 
solution. Much stress is laid on the necessity of spend- 
ing considerable sums on scientific research to eluci- 
date any technical questions that may arise, in order 
that the establishment of a commercial air service may 
be attended with as few accidents and as little loss 
of life as possible. 


THE committee appointed by the Institute of 
Bankers to consider the question of the adoption of 
a decimal coinage and the metric system of weights 
and measures has issued its report. As regards 
weights and measures, the committee is of opinion 
that the existing system in this country is an obstacle 
in the way of ihe extension of our foreign trade, 
especially of our export trade, and as a first step 
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towards the introduction of the metric system it 
recommends the adoption of a decimal coinage. Re- 
taining the pound sterling as the unit of value, the 
committee proposes to divide this into a. thousand 
parts, called ‘‘mils.” The gold coinage would then 
consist of a sovereign of tooo mils and a half-sovereign 
of 500 mils, while the silver coinage would comprise 
pieces of 200, 100, 50, and 25 mils, of precisely the 
same values as existing coins. The crown and half- 
crown would drop out, and the bronze coinage would 
include pieces of 4, 2, and 1 mils. The withdrawal 
of the threepenny-piece is also recommended, this 
being replaced by a 1o-mil piece having a scalloped 
edge, and made of nickel or some other similar metal 
or alloy. The committee is confident that as regards 
the gold and silver coinage the transition would not 
present anv serious difficulties. The changes in the 
values of the bronze coins might, it is thought, cause 
some disturbance in the small everyday monetary 
transactions, but this would be slight, as the proposed 
pieces would be only about 4 per cent. less in value 
than the present bronze coins. Although the com- 
mittee does not advise tnat the change should be 
made until some time after the declaration of peace, it 
strongly urges that the necessary legislative steps 
should be taken without delay. 


Pror. C. BASKERVILLE, professor of chemistry in 
the College of the City of New York, New York 
City, has been appointed by the Ramsay Memorial 
Committee, on the suggestion of the American Am- 
bassador, representative and corresponding member 
of the committee in the United States of America. 
Prof. Baskerville will take the necessary steps for 
forming a committee in the United States and for 
receiving subscriptions to the fund from Americans. 
Americans wishing to subscribe to the Ramsay 
Memorial Fund can send their subscriptions either 
to Prof. C, Baskerville or to the Rt. Hon. Lord 
Glenconner, honorary treasurer of the Ramsay 
Memorial Fund, University College, London, W.C.1. 


DurinG the past two years a number of cases of 
anthrax infection due to the use of infected shaving 
brushes has been recorded (nineteen cases among 
civilians and forty-six among soldiers). The matter 
has been investigated by Dr. Coutts and others, and 
a report on the subject has just been issued by the Local 
Government Board (New Series, No. 112). The anthrax 
infection assumed the external form, or malignant 
pustule. The first case was detected by Dr. Elworthy, 
pathologist to the West. London Hospital, who proved 





and Japan. The Board has under consideration what 
administrative action is required to secure that hair 
used in the manufacture of shaving brushes in this 
country is satisfactorily sterilised before the brushes 
are manufactured. 


Mr. C. W. Hosson (St. James’s Square, Man- 
chester) has forwarded to us a pamphlet containing a 
scheme whereby the public conscience might be aroused 
to the significance of the loss of infant lives and 
means of prevention made widely known, The 
education of the mother in infant welfare will take a 
primary place in any scheme of prevention, but how 
this is to be effected is a difficult problem. The sug- 
gestion is that use should be made of the public Press, 
and that matter dealing with the care of the infant 
should be inserted in the advertisement columns as 
persistently and frequently as that directing attention 
to the merits of a particular soap or infants’ food. 
In this way, it is claimed, it would meet the eye of 
the young mother whenever she takes up a newspaper. 


LaRGELY owing to the example of the iate Prof. 
Skeat, the old unscientific treatment of local place- 
names has been superseded by more accurate methods. 
People ignorant of Anglo-Saxon and of the laws 
of philology had no hesitation in theorising on English 
place-names in a way which would not have been 


| tolerated by classical scholars in the case of Greece or 


Rome. Mr. St. Clair Baddeley, who has already pub- 
lished an excellent manual of the place-names of 
Gloucestershire, has now extended his survey to those 
of Herefordshire in a paper published in vol. xxxix. 
of the Traasactions of the Bristol and Gloucestershire 
Archeological Society. He points out that Hereford- 
shire place-names present a particularly difficult 


| problem, the county comprising lands which were 


once the battlefield between Goidel and Brython, be- 
tween Roman, Silurian, and Brython, and _ finally 
between Mercian, West Saxon, and Welsh. All these 


| races have left their traces in the local nomenclature, 


and the task of disentangling these varied elements 
has been increased by the intervention of the folk 
etymologist, of whose work curious examples are 
given. The bulk of the paper is devoted to an elabor- 
ate glossary, which will interest the historian as well 
as the philologist. 


‘STupDENTs of the history of natural science may read 
with interest and profit Prof. R. L. Moodie’s article 
on “The Sources of Anatomical Literature’’ in the 
American Naturalist for April (vol. li., No. 604). The 


| author reckons 735 anatomists of eminence, among 


the presence of virulent anthrax spores in the shaving | 


brush used by the patient, and also in other unused 
brushes of the same pattern purchased at the shop 
from which the original brush was obtained. Another 
case of anthrax occurring about the same time was 
also traced to the use of an infected shaving brush 
purchased from a different shop. On tracing the 
origin of the brushes, it was found that they all came 
from one wholesale dealer, and were manufactured in 
a single factory. Inquiries made on behalf of the 


Board showed that the hair used in making these - 


brushes consisted in great part of Chinese horsehair, 


ing unmanufactured hair was found to be largely 
infected with anthrax spores. The hair in question 
had been invoiced as ‘‘goat’s hair,’? which does not 
come under the Home Office Regulations (dealing with 
disinfection of Chinese horsehair), and hence had not 
been disinfected. In three further cases shaving 
brushes infected with anthrax were traced to manu- 
facturers other than the one concerned in the first 
cases. In addition, four further cases were traced to 


brushes of foreign manufacture—Canada, New York, 
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whom 78 were Italian, 95 British and Irish, 36 Amer- 
ican, 127 French, and 240 German. 


In the Journal of Genetics (vol. vi., No. 3) Miss 
Edith R. Saunders continues her studies of ‘‘‘ Double- 
ness’ in Flowers,” dealing with the genera Mecon- 

Althza, and Dianthus. Double flowers are 
““mostly female, owing to complete petalody of the 
androecium ”; these, fertilised with pollen from incom- 
pletely double flowers, give double offspring. ‘The 
relation of single ’to double is evidently that of domin- 
ant to recessive, being thus the reverse of that which 


ae - obtains in the carnation.”’ 
and had not been disinfected before use. The remain- | 


THE Journal of the Washington Academy of 
Sciences (vol. viii., No. 7). contains a sum- 
mary of Dr. L. O. Howard’s presidential 


address on ‘The Carriage of Disease - by 
Insects.” It is now known that 226 different disease 
organisms are carried by insects to man or animals, 
282 species of insect-carriers being concerned. Dr. 
Howard regards the transmission of peliagra by 
Simulium as definitely disproved, and considers it un- 
likely that infantile paralysis is an insect-borne disease, 





392 NATURE 


[Juty 12, 1917 





THE life-history of Diapus furtivus, a platypod beetle 
that bores in the sal tree in northern India, as de- 
scribed by Mr. C. F. C. Beeson (Indian Forest Re- 
cords, vol. vi., part 1) is of much interest from the 
ecological, as well as from the economic, point of 
view. The female beetle constructs the galleries in 
the timber wherein the insects breed, and transports 
and cultivates the fungus (‘“‘ambrosia’’) which forms 
the principal food of the larve. The male takes no 
share in this work, but he is useful as a scavenger, as 
he collects particles of wood fibre and excrement, 
pushes them backwards to the end of the entrance 
tunnel, and expels them with a sharp jerk that entails 
considerable muscular effort. 


THAT noxious weeds are spread by birds is well 
known. But a new method of dispersal is described 
by Mr. Charles Barnard in the Emu for April, where 
he reviews the devastation caused among the birds 
of Queensland by the terrible drought of 1902. Many 
species escaped extermination by migrating to the 
coast. Among these was the bustard or “plain tur- 
key” (Eupodotis australis). In the skin, and even 
embedded in the flesh, of a specimen killed in its 
place of refuge the author found numbers of the 
“spears” of the dreaded ‘“‘ spear-grass.’’ Hundreds of 
birds, he remarks, must thus have been infected, and 
these, sooner or later, will find their way back to 
the Western plains to scatter this scourge over the 
sheep country. 

THE skeleton of an adult female piked whale 
(BaJaenoptera acutorostrata) stranded at Crail in 
19f3 is carefully described by Prof, M’Intosh in 
the Journal of Zoological Research for May. Some 
interesting changes in the form of the skull during 
post-natal development are brought out by comparison 
between this specimen and the skull of a young male 
of about 9 ft. in length. Perhaps the most noteworthy 
feature in this description is the fact that a curious 
““sesamoid ’’ bone was found ‘“‘in a tendon over the 
third and fourth cervicals,’’ measuring about 33 in. 
long. So far, we believe, this is the first time that 
such a structure has been described. We venture to 
think that still further value would have been added to 
this memoir if the total length of the animal had been 
given, and if a comparison therewith had been made 
between this skeleton and that of Rudolphi’s rorqual. 


Apropos of the construction of fleets of wooden 
ships in the United States, designed to defeat the Ger- 
man submarine menace, Mr. H. F. Weiss, in a June 
issue of the Scientific American, gives a brief summary 
of the main facts in regard to the life-histories of the 
wood-boring ‘“‘ship-worms.’’ and ‘ wood-lice.’’ By 
far the most destructive of these is the worm-like 
teredo. The rate at which wood exposed to _ its 
attacks is destroyed is remarkable. Sound pitch-pine 
piling, he remarks, driven in certain harbours on the 
Texas coast, were destroyed in twenty-nine days. The 
author utters a word of warning against the use of 
creosoted wood as a deterrent against its ravages, 
for this in no wise confers protection, while it may 
render cargoes of food-stuffs uneatable owing to the 
fumes from the wood. Copper sheathing and copper 
paint are the only possible agents to defeat such 
ravages. Compared with the teredo, the damage done 
by the “ piddock ”’ is negligible. Of the ‘ wood-lice,”’ 
the species known as the “ gribble ’’ is almost as much 
to be feared as the teredo, but it works more slowly. 


THe West Indian Bulletin (vol. xvi., No. 2, 1917) 
contains several papers of importance, one of particu- 
lar interest being by Sir Francis Watts on ‘‘ The Re- 
covery of Sugar at Gunthorpes Factory, Antigua, dur- 
ing the Years 1905-16.”" The contents of sucrose and 
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fibre per hundred parts of cane are given for each 
year, and the tables show an unusually large amount 
of fibre, which has tended to increase in recent years, 
while the sucrose content has steadily fallen from 
15:3 in 1905 to 12-5 in 1916. No adequate explanation 
is forthcoming, since dry seasons do not appear to 
affect the proportions in any way. When it is realised 
that a difference of one per cent. in sucrose content, 
such as between 13:5 and 14:5, would mean an increase 
in output of about 1000 tons from a factory making 
14,000 tons of sugar, equal to a gain of toool. on each 
1000 tons of factory output, it will be recognised that 
there is a considerable field open for careful scientific 
research on both chemical and botanical lines, 


In the American Journal of Science for April (vol. 
xliii., p. 322) Mr. G. P. Merrill records further ob- 
servations on the occurrence of calcium phosphate in 
meteorites, and places the crystals under francolite, 
Unlike normal apatite in igneous rocks, they crystal- 
lise out in the later stages of consolidation; but the 
author points out that this may be due to unknown 
meteoritic conditions. 


Mr. S. TaBer’s experiments on growing crystals, 
and his conclusion that growth against external pres- 
sure takes place only in contact with a supersaturated 
solution, were referred to in NaTuRE, vol. xcvii., 
p. 470. Mr. E. T. Long (Amer. Journ. Sci., vol. xliii., 
p. 289) has now allowed hot brine prepared from table 
salt to cool while running through a rubber finger- 
stall, with a small perforation at its narrow end, and 
finds that the crystals not only expand the rubber, but 
even produce punctures. The crystals ceased to grow 
when the supersaturated solution was removed from 
their surface. 


To Bulletins et Mémoires de la Société d’Anthro- 
pologie de Paris, No. 5, for 1915, the publication of 
which has been inevitably delayed by the present war, 
Capt. G. G. E. Mauger contributes an interesting 
paper under the title of ‘‘Quelques considérations sur 
les jeux en Chine et leur développement synchronique 
avec celui de l’empire chinois.’’ This will he of special 
value to those engaged in the study of the origin of 
chess and other games, such as draughts, and those in 
which dice are used. 


A GLossary of names in the Ausirian coastlands of 
the Adriatic (Prontuario dei nomi locali della Venezia 
Giulio) has just been published by the Royal Italian 
Geographical Society (vol. xv., part ii., Memoire). It 
follows at an interval of a few months the glossary of 
the Adige region previously noted in Nature. This 
glossary contains all the names, arranged in alpha- 
betical order, on the Austrian map of the coastlands 
on a scale of 1:75,000. After each is given the 
Italian equivalent, and in many cases the Slav form. 
The Italian Geographical Society is to be congratu- 
lated on its useful publication and on its sanguine 
anticipation of the return of these lands to Italy. 


Tue statistics of Italian earthquakes during the 
twenty years 1891-1910 are examined by Dr. A. Cava- 
sino in a recent paper (Boll. Soc. Sismol. Ital., 
vol. xx., for 1916, pp. a-31). The total number of 
earthquakes recorded is 5922, giving an average annual 
number of 296. The Calabrian earthquake of 1905 was 
followed by a train of 396 after-shocks, the Messina 
earthquake of 1908 by 1227. It is generally supposed 
that the greater frequency of earthquakes at night is 
apparent and due to the quiet of the midnight hours. 
Dr. Cavasino shows that this is not the case for 
Italian earthquakes by considering only shocks of such 
intensity that they could not escape notice at any hour 
of the day. Of these, 865 occurred during the twelve 
night hours, and 638 during the day hours. 
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AN interesting addition to the history of the inven- 
tion of the achromatic telescope is made by Mr. R. B. 
Prosser in an article in the June number of Notes and 
Queries. Although in 1758 John Dollond was awarded 
the Copley medal of the Royal Society for the invention 
of the achromatic telescope, and is still called the 
inventor of the instrument in the 1912 edition of the 
Records of the Royal Society, it has been known for 
some time that the crown-flint objective had been in- 
vented previously by Chester Moor Hall, a barrister, of 
Essex, and the relative positions of Dollond and Hall 
are set forth by Miss A. M. Clerke in her biographies 
of the two in the “‘ Dictionary of National Biography,”’ 
and by Mr. H. D. Taylor in his article on the telescope 


in the ‘“‘Encyclopedia Britannica.’’ The new facts- 


brought forward by Mr. Prosser are contained in a 
petition of 1764, from thirty-five opticians of London 
and Westminster, praying for the revocation of the 
patent granted to John Dollond for achromatic lenses, 
on the ground that such lenses were made by George 
Bast, optician, of Fleet Ditch, to the specification of 
Hall in 1733, that they were on sale by Ayscough, 
optician, in Ludgate Hill, and that Robert Raw, 
optician, of Coldbath Fields, told Dollond of them in 
1755. This petition was apparently unsuccessful, for 
in 1766, after the death of John Dollond, his son Peter 
obtained a verdict against James Champneys, optician, 
of Cornhill, for infringement of his father’s patent, 
and was awarded 204l. damages, the judge, Lord 
Camden, holding that Hall had not adequately “‘ pub- 
lished” his invention. 

A JOINT meeting of the Faraday Society and the 
Society of Glass ‘lechnology was held in the Depart- 
ment of Applied Science at the University of Shetfield 
on June 20, under the chairmanship of Mr. W. F. 
Wood. . The Vice-Chancellor of the University, Dr. W. 
Ripper, opened the proceedings with a few words of 
welcome. The first paper was contributed by Prof. 
Fearnsides on ‘‘The Resources of Refractory Mate- 
rials Available for Glass Manufacture.’ Refractories 
are to be found in different geological formations, but 
it is noteworthy that many of the most used substances 
are in the vicinity of Coal Measures. The occurrence 
and relative importance of various ganister and fire- 
clay beds were discussed, and their positions indicated 
on a large-scale map. The resources of refractories in 
the West Riding of Yorkshire received particular men- 
tion, special emphasis being laid on the silica from 
Meltham, near Huddersfield, ganister from the neigh- 
hourhood of Sheffield, and fireclay from the Halifax 
district. Mr. Davidson, of the Glass Technology De- 
partment of the University of Sheffield, followed with 
a paper on analyses of clays and their plasticity. He 
also dealt with the contraction due to drying and 
firing. Most clays contract between 5 and 6 per cent. 
in drying. Firing was done at 1000° C., when a linear 
contraction of from o-5 to 1 per cent. was noted, and 
afterwards at 1450° C., when the contraction varied 
from 8-75 to 11 per cent. in the majority of cases. Dr. 
Rosenhain spoke on the desiderata of a good refrac- 
tory, and Dr. Boswell on the need of further investiga- 
tion of the behaviour of pot clays, in which he hoped 
the glass manufacturers would take part. Mr. Spiers, 
the secretary of the Faraday Society, appealed to glass 
manufacturers to make known their difficulties regard- 
ing refractories. The main object of the Faraday 
Society was to concentrate on these difficulties, and up 
to the present considerable success had been achieved. 


A CONCRETE dam of considerable magnitude—the 
loftiest, in fact, in the world—has recently been con- 
structed near Boise, Idaho, U.S.A. Engineering of 
June 29 gives the following particulars of the work. 
The dam, which is known as the Arrowrock Dam, is 
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3483 ft. high (98 ft. higher than the celebrated Flat- 
iron Building in New York City), 140 ft. thick at the 
bottom, and r1oo ft. long at the crest. It cost 
5,000,000 dollars to construct, and forms part of a 
scheme involving an outlay of 12,000,000 dollars. In 
the execution of the work, 683,000 cu. yds. of spoil 
were removed, and 610,000 cu. yds. of concrete de- 
posited, with 1,350,000 Ib. of steel reinforcement and 
1800 tons of structural steel. The object of the dam 
is to provide a store of water for irrigation purposes 
to serve an area of some 240,000 acres. The reservoirs 
will accommodate 240,000 acre-feet, and will be fed 
from the surplus flow of the Boisé River, in the late 
winter and the early spring, when the river is in 
torrent. An interesting feature of the work is the 
means provided for dealing with 3,000,000,000 cu. ft. 
of merchantable timber, located in the basin of the 
river above the dam, for which the river forms the 
only practicable exit. A cable lift is installed for 
handling the logs and depositing them on a concrete 
deck at the top of the dam, whence they are trans- 
ferred by spiked rolls to a chain, which conveys them 
to a gravity shoot, where they slide down into the 
river below. It is stated that the dam has already 
amply justified its existence by saving the crops on 
100,000 acres, and that this economy alone would be 
almost sufficient to defray the total cost of the work. 


In a paper on ‘“‘ Some Compounds of Boron, Oxygen, 
and Hydrogen” (published by Messrs. H. K. Lewis 
and Co.) Dr. Travers, with Messrs. N. M. Gupta and 
R. C. Ray, describes a series of compounds prepared 
by the action of water and of ammonia on magnesium 
boride, B,.Mg,. These compounds, examined mainly in 
aqueous solution, include a dioxide, B,O,, an oxide, 
B,O,, and a sub-oxide, possibly B,O, as well as a series 
of borohydrates, B,(H,O),, analogous with the carbo- 
hydrates, 





OUR ASTRONOMICAL COLUMN. 


THE NEBUL2 AND STELLAR Evo.iution.—A full re- 
port of Prof. W. W. Campbell’s address as retiring 
president of the American Association for the Ad- 
vancement ,of Science. is given in Science (vol. xlv., 
No. 1169). The subject chosen was ‘‘The Nebulz,”’ 
and, besides giving an interesting account of the 
development of our knowledge of these objects, with 
an abundance of fine illustrations, Prof. Campbell 
clearly stated his views as to the place of the nebule 
in the cosmical scheme. As to the spiral nebulz, 
Prof. Campbell considers the hypothesis that they 
are independent stellar systems, or ‘external uni- 
verses,’ to be in best harmony with the known facts. 
As regards the gaseous nebulz, while a strong case 
can be made out for the evolution of planetary nebulze 
into stars, it cannot safely be concluded that all stars 
have been developed from nebulz of this class; their 
comparative ,scarcity and their relatively high veloci- 
ties are decidedly against such a conclusion. A much 
stronger case can be made out for the hypothesis that 
the stars in general have evolved from irregular nebule, 
which have spectra identical with those of the planet- 
aries. These nebule are closely related spectro- 
scopically to the bright-line stars, and these again to 
the early class B stars, and from thence the sequence 
can be traced through the Sirian and solar types to 
the red stars. This is regarded by Prof. Campbell 
as the most probable course of stellar evolution. 
Facts as to the distribution of nebule and of the 
different classes of stars seem to him to be opposed 
to the view that’ some of the red stars may be at an 
early stage of evolution. 
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Tue TEMPERATURE. OF SpaAcE.—In a communication 
to the Astrophysical Journal, vol. xlv., p. 269, Prof. 
Fabry arrives at the interesting conclusion that while 
the idea of temperature at a point in free space has 
no meaning in itself, the temperature of a testing 
body may vary enormously according to its absorp- 
tive properties. A testing body having a black sur- 
face is of no special theoretical interest, but a body 
with selective absorption may attain a temperature 
much lower or much higher than that of a black 
body, according to the wave-length of its absorption 
band. If the body be very absorbent for long wave- 
lengths, and only slightly so for short wave-lengths, 
it will radiate like a black body, but will absorb 
scarcely anything, and its temperature of equilibrium 
will be very low. On the other hand, if the body 
strongly absorbs the short wave-lengths, and has zero 
absorptive power (and consequently zero emissive 
power) for long wave-lengths, its temperature will 
continue to rise until it becomes capable of emitting 
the corresponding short wave-lengths. At the earth’s 
distance from the sun, a body with a single absorp- 
tion band at 0-4 would reach a temperature of about 
1980°—nearly the melting point of platinum—by 
simple exposure to the rays of the sun; while a black 
bodvy under the same conditions would only reach 
280°. Prof. Fabry considers it not impossible that 
some action of this kind may be effective in main- 
taining gaseous masses in space at a high tempera- 
ture, and he suggests that the luminosity of the tails 
of comets may be a purely thermal radiation due to 
the very high temperature produced by a slight selec- 
tive absorption exerted upon the solar rays. 


RaDIAL VELOCITIES OF FIVE CEPHEID VARIABLES.— 
Investigations of the radial velocities of the southern 
Cepheid variables, S Muscz, R Tri. Aust., S Tri. 
Aust., S Normz, and RV Scorpii, have been made 
by G. F. Paddock (Lick Obs. Bulletin, No. 294). 
Variations in the apparent radial velocity were found 
in each case, the amplitudes being 33, 33, 28, 24, and 
32 km. respectively. It is concluded that these 
Cepheid variables possess the distinguishing charac- 
teristics found in others of their class, namely, con- 
siderable eccentricity; similar order of amplitude of 
velocity, 20 to 40 km. for the majority; greatest 
negative velocity occurring a‘few tenths of a day 
later than maximum light; and close correspondence 
between times of maximum velocity and minimum 
light. 


THE AUSTRALIAN WATER PROBLEM.} 


‘THE great island-continent of Australia admittedly 
possesses a wonderful store of natural wealth 
which only needs exploitation to render the country 
one of the richest and most productive of British 
territories; and yet development proceeds but slowly. 
The agricultural and pastoral industries, for example, 
have barely taken root; out of a possible 200,000,000 
acres only 12,500,000 are producing wheat at the 
present time. The population, too, is the scantiest of 
any of the civilised countries of the world, being only 
1-7 to the square mile. The reason for this back- 
wardness perhaps is not far to seek. Notwithstanding 
its remarkable endowments, the country is beset by 
a very serious disability. Vast tracts of it are desert 
waste, and, with the exception of the coast-line, the 
whole is more or less afflicted by visitations of 
drought. 

So vital a defect calls for energetic measures, and 


1 “Water Supply in the Interior of Western Australia.” ly P. V 
O' Prien. 
O'Brien and J. Parr. 
London, on April 3. 
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“The Coolgardie Water Supply, Western Australia.” By P. V. 
Papers read before the Institution of Civil Engineers, 
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much has already been done to promote artificial 
irrigation wherever practicable. Fortunately, the arid 
tracts are not without compensating features. Various 
basins have been traced where water can be obtained 
by sinking artesian wells. In the year 1915, accord. 
ing to the report of the Royal Dominions Commission, 
there were no fewer than 3470 of such borings, rang. 
ing in depth down to 5000 ft. From some ot them 
the outflow was remarkable. One case is cited of 
a daily flow of no less than 4,500,000 gallons. 

The two papers before us deal with the practical 
steps taken to obtain supplies in Western Australia, 
and, more particularly, in that portion of it which 
centres in the mining district of Coolgardie and Kal- 
goorlie. ‘Speaking generally,’? says Mr. O’Brien, 
“‘the country north of 29° S. lat. contains fresh water 
at fairly shallow depths, while south of that latitude 
the water is salt.””. Towns and industries to the north 
of the line are supplied with water from groups of 
wells spaced 10 to 20 chains apart, round a central 
pumping-station. In the scuthern section water fit 
for human consumption can be obtained only by con- 


servation of the rainfall before infiltration. The 
underground water contains sodium chloride and 


other salts, in proportions from 4 0z. to 12 oz. to the 
gallon, and is, accordingly, suitable only for ore- 
washing and similar purposes. 

The fresh-water wells range in depth from 50 ft. to 
120 ft., and cost from 31. to 4l. 10s. per foot of depth. 


| A considerable number have been constructed by the 


| altitude from 1200 ft. to 1500 ft. 


Water Supply Department, at intervals of ten to fifteen 
miles along the roads which have been cleared for 
several thousand miles through the mining district. 
The surface of the country is undulating, ranging in 
Its formation is 
mostly red sandy loam and granitic sand, overlying 
laterite and conglomerate. 

Conservation of rain-water is effected with the aid 
of storage-tanks, and when these are appropriately 
situated in the scattered outcrops of solid granite 
(some of 300 acres in extent) as much as 95 per cent. 


| of the first inch of rain has been conserved, and from 


rains quickly following, 1oo per cent. In other catch- 
ment areas, when the surface is clay loam, con- 
glomerate, etc., the natural water-courses are utilised 
so far as possible for collection, the beds being recti- 
fied wherever necessary to eliminate scour. In order 
that the water may quickly reach the leading drains, 
a network of plough furrows is often driven in the 
adjacent land. 

Tanks vary in capacity from 1,000,000 to 3,000,000 
gallons. They may be simple excavations, or pits, in 
watertight ground; in other cases they are formed 
with clay puddle embankments and beds, or are lined 
with concrete or asphalt. The concrete tanks did 
not prove a success, as when no rain fell for a con- 
serious cracking developed in the 


' concrete, in spite of a roofing of corrugated iron. 


| intersected by narrow and steep-sided valleys. 


The asphalt tanks, constructed under conditions de- 
scribed in the paper, have satisfactorily fulfilled all 
requirements. There are a few instances of iron 
tanks of 10,000 to 20,000 gallons capacity. 

The towns of Coolgardie and Kalgoorlie differ from 
other populous centres in that their water-supply is 
obtained from a joint source in the Darling Range, 
at a mean distance of 340 miles. The Helena reser- 
voir is fed from a catchment area of 569 square miles, 
and the water so obtained is pumped through a pipe- 
line of 30-in. diameter steel piping to its destination. 
The catchment area lies in hilly country, rarely, how- 
ever, exceeding an elevation of 1100 ft., and = 

e 
surface is heavily timbered and cumbered with under- 
growth. The soil is an ironstone gravel overlying 
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decomposed granite: solid granite is reached at a 
depth of 20 ft. These features, together with a light 
intermittent rainfall, help to account for the small 
yield of the reservoir, ranging as it does from a few 
hundred million to a little more than 20,000,000,000 
gallons per annum—not more than about 73 per cent. 
of the rainfall. The consumption of water in the dis- 
tricts supplied has increased from an average of 
600,000 gallons per day in 1903 to about 2,000,000 
gallons per day at the present time. 

The success of the measures in course of adoption 
for the treatment of this grave difficulty of water- 
supply in Australia will be followed with interest, not 
merely by engineers and geologists, but by all who 
have at heart the development of the Empire, and its 
widespread capabilities for usefulness to mankind. 

Brysson CUNNINGHAM. 


THE REPORT OF THE BOARD OF 
EDUCATION, 1915-16. 
y ae report of the Board of Education for the year 
1915-16 is a document to which, in the present 
state of public expectation, more than usual interest will 
be attached. It is naturally concerned in large measure 
with the work and problems of elementary education, 
upon which by far the larger proportion of the public 
funds are, by the very circumstances of the case, ex- 
pended. But it is now fairly generally admitted that 
we cannot have a sound solution of the problems of 
education, or raise an educational edifice worthy of 
the name, or secure the right type of educated elec- 
torate, or place education upon its highest plane, un- 
less we make much more adequate provision for the 
training of the great mass of the people. 

A grave responsibility now rests upon the nation, 
in view of the devastating effects of the war, to pro- 
vide with the utmost fullness possible for all its 
children the means of physical, mental, and moral 
health, and especially to secure ample educational 
epportunities for the worthy, no matter of what class. 
The claims of the war during the year under review 
upon the schools, upon the teaching staffs, even upon 
the pupils themselves in response to industrial and 
agricultural demands, have increased in intensity and 
with unfortunate results, since many school buildings 
have been closed either for the billeting of troops or 
for use as hospitals; the male teaching staffs have 
beer seriously depleted; the classes have necessarily 
been enlarged, to the grave disadvantage of the 
pupils; and in many other ways the work of education 
has been impeded. There has been a serious decrease 
compared with 1915 of nearly 26,000 pupils of twelve 
vears of age and upwards in the public elementary 
schools, due to the large number who have passed 
into employment. ; 

The question of the supply of male teachers has 
become grave, even apart from the exigencies of the 
war, due in large measure to the inadequate salaries 
paid and to the poor prospects offered. In the year 
1916, on August 1, the number of boy entrants to the 
teaching profession in England and Wales was 1063, 
of girls 5228, or a total of 6291; but the real annual 
demand for entrants, even under normal conditions, is 
gooo, including men and women. Unless this grave 
deficiency can be met by satisfactory measures there 
can be neither any increase in the length of the school 
life nor reduction in the size of classes, and it will, 
moreover, gravely imperil the level of efficiency in the 
schools reached before the war. The number of men 
students in the training colleges has fallen from 4242 
to about 1500, and nearly 4000 men have joined the 
Army direct from them. It is now proposed, in order 
to increase the supply of candidates, to modify the 
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requirements of the bursar system in the direction of 
the pupil-teacher methods of former days. 

The work of the secondary schools, like that of the 
elementary schools, has suffered much by. reason of 
the war. The number of schools now recognised as 
efficient by the Board is 1178, educating some 231,000 
pupils, a vast advance upon days prior to 1902. Of this 
number about gooo were displaced in 1916 by military 
or hospital occupation of school premises, and other pro- 
vision far less adequate was made for them. The male 
staff of the secondary schools has also suffered much. 
Upwards of 2600 men have joined the Services since 
the beginning of the war up to October 31, 1916. 
Praiseworthy efforts have been made by the local 
education authorities and by the teachers of all grades 
to meet the untoward circumstances of the time, but, 
as may be expected with but partial success. 

The attendance of .students attached to technical 
schools, schools of art, and other schools and classes 
for further education has fallen considerably. Many 
of the schools have been engaged in munition work 
and in the training of munition workers. There was 
a serious diminution in 1916 in the evening and 
part-time schools, the number having fallen from 5413 
to 3909, as compared with 1915. Much praise is given 
in the report to the initiative, adaptability, and public 
spirit of the universities and technical colleges in 
meeting so successfully the demands set up by the 
war. 

The universities and colleges have continued to make 
contributions of the highest value to the national 
cause in the prosecution of abstruse and laborious 
researches into technical matters bearing upon the 
war, and especially in the enlightenment and informa- 
tion of public opinion. All this has been done with- 
out in the least ceasing to provide for the needs of 
those able to pursue the ordinary courses of study. 
The Government has been able materially to aid in 
this development by financial assistance of a special 
nature. It is noted in the report with much satisfac- 
tion that greatly increased interest has been displayed by 
almost all sections of the Press and of the public in the 
possibilities and problems of the universities, than 
which there can scarcely be a more hopeful sign. ‘It 
is being realised,”’ to quote the words of the report. 
‘‘more clearly day by day how much the welfare and 
progress of the nation depend upon a highly equipped, 
accessible, and well-organised system of university 
education. . . . The war has brought the professor and 
the manufacturer together, with results which neither 
is likely to forget.” It has apparently taken a devas- 
tating war to bring about this consummation. Many 
important benefactions made to universities and col- 
leges during 1916 in aid of their respective spheres 
of work are noted in the report. 


THE CARNEGIE INSTITUTION AND 
SCIENTIFIC RESEARCH. 
FROM the 1916 Year Book of the Carnegie Insti- 
tution of Washington we learn that the follow- 
ing grants have been authorised by the Board of 
Trustees for the current year :— 4 


Administration jas uae se8 10,000 
Publication ee Sea si ro 12,000 
Division of Publications... ods 2,100 
Departments of Research - 126,670 
Minor Grants ... i ate sea 19,360 
Index Medicus see ike os 2,400 
Insurance Fund ee re ai 5,000 
Reserve Fund ... ae See ion 50,000 

£227,530 





306 NATURE 


| JULY 12, 1917 





Among the salient events in the work of the insti- 
tution during the year under review the following facts 
referred to in the president’s report may be mentioned, 
The 100-in. reflecting telescope at the Solar Observa- 
tory of the institution is nearly completed, and the 
observatory now possesses an unrivalled equipment 
for nearly all branches of stellar work, except that of 
positional astronomy, to which the institution is con- 
tributing substantial aid through its Department of 
Meridian Astrometry. ; ; 

During the year the non-magnetic ship, Carnegie, 
has added an unexpectedly large mileage to her record. 
Leaving Lyttelton, New Zealand, on December 6, 1915, 
she sailed round the world between parallels of 50° and 
60° south latitude, a voyage of only 118 days, during 
which complete observations of the magnetic elements 
were made on every day except one. Sailing again 
from Lyttelton on May 17, 1916, she arrived at San 
Francisco on September 21 following. : 

The various editions of Ptolemy’s “* Almagest”’ have 
been collated and a new edition was issued by the 
institution during the year. 

‘This edition is a result of the joint researches of the 
late Dr. C. H. F, Peters and Mr. E. B. Knobel. In 
addition to the profound historical importance of this 
early work, a great and permanent merit of this latest 
edition lies in the data it affords for fixation of the 
relative precision of the ancient determinations of 
stellar positions. Our admiration for the Alexandrian 
school of astronomers need not be diminished, how- 
ever, by the fact that the precision now attained in 
such determinations is incomparably superior to that 
attainable by the pioneers in this science twenty 
centuries ago.”’ : . 

“During the past four years Dr. Frederic E. 
Clements, professor of botany in the University of 
Minnesota, has been attached to the department of 
botanical research as a research associate, and has 
extended the field studies and elaborated the induc- 
tions on which he had been at work previously for 
many years. The results of his investigations are 
embodied in a remarkable book entitled ‘ Plant Suc- 
cession: An Analysis of the Development of Vegeta- 
tion.’ This work extends the concepts of Darwin and 
views the successive plant-complexes which invade any 
region as sO many organic units, each enacting 
its réle no less definitely than is enacted the 
véle of an individual plant or other organism. This 
work of Prof. Ciements brings the relatively new 
science of ecology and palzo-ecology prominently for- 
ward. It is instructive by reason of the analogies it 
suggests, especially to the student of contemporary 
events, between the struggle for existence of the lower 
species and the struggle for existence of the highest 
species in the biological world.” 

The public estimation of the value of research in 
science as a means of assisting the development of 
human institutions is referred to in the following para- 
graphs from the report :— 

“Numerous references have been made in preceding 
reports to the growing realisation of the world at 
large that the methods of science are the most 
effective methods thus far developed for the 
advancement of learning and for the mitigation of the 
consequences of the inexorable ‘laws of Nature’ which 
condition existence on our planet. Reference has been 
made likewise to the contemporary rise and, progress 
of other research establishments and to the introduc- 
tion of investigation as an economic adjunct to indus- 
trial enterprises. These manifestations of popular ap- 
proval and confidence continue to be among the most 
noteworthy signs of the times. Indeed, it is plain 
that we are now witnessing a remarkably rapid evolu- 

tion of public understanding of the meaning and the value 
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of research. This has been greatly intensified and 
accelerated by the European war, the sinister aspects 
of which appear to be relieved in some degree by the 
prospects of an awakened realisation of the availability 
of better methods than those of warfare for settling 
international disputes, of better methods than those 
now commonly applied in the government of States, 
and of better methods in education, in sanitation, in 
industry, and in biological economy generally. The Eu- 
ropean war has emphasised to a degree not hitherto 
attained in the world’s history the perils of ignorance, of 
government by assumed divine right, and of that sort 
of diplomacy which shades off by insensible degrees 
into duplicity; and it has emphasised equally clearly 
the necessity for rational investigation of, and progres- 
sive reforms in, all national affairs, 

‘* How the details of this evolution, in which the in- 
stitution must participate, will work themselves out is 
impossible to predict except in general terms. It may 
be safely inferred, however, from the history of. similar 
developments, that this one will proceed much more 
slowly and with much more difficulty than many 
enthusiastic optimists anticipate. Evolution is, in 
general, a secular process, and goes on witha leisurely 
disregard of individuals. It may be safely inferred 
also that many of the numerous fallacies which have 
beset the institution during the brief interval of its 
existence will recur again and again in the rise of 
similar organisations, while fallacies of a more trouble- 
some type are likely to beset the introduction of the 
methods and the results of research in governmental 
affairs. It is in the Jatter affairs that the most stub- 
born opposition to progress is usually met, since 
there exist, as a rule, in such affairs no adequately 
developed relations of reciprocity between those best 
qualified to suggest and to formulate improvements 
and those who control the machinery for their appli- 
cations. Such improvements can be secured only by 
overcoming a stolid adherence to precedent as weil 
as the reluctance of rational conservatism. 

“Thus it happens in governmental affairs that the 
most incongruous ideas often co-exist, as is well shown 
by the contemporary adoption of the most advanced 
principles of sanitation in certain European countries 
which are still dominated by medieval theories of the 
functions of a State. ‘To cite another illustration 
readily understood and verifiable, it is an anomalous 
fact that the United States Government exacts no 
professional requirements for the direction of its 
highly technical affairs except in a single branch of 
its service, namely, the legal. And in line with this 
glaring national deficiency it is notorious that the fiat 
of an executive can make an astronomer, a geodesist, 
or a biologist out of a man whose works are unknown 
in the annals of the science of which he becomes the 
ex-officio representative. 

“We hear much also in these days of the ‘ mobilisa- 
tion of genius’ in the interests of national prepared- 
ness for commercial and industrial competition, if not 
for the more serious exigencies of national defence ; 
but it is to be feared that this mobilisation means 
fruitless attempts to utilise aberrant types of mind, 
or perhaps the employment of men of talent under the 
direction of those whose competency for leadership is 
admitted, if at all, only in quite other fields of activity 
than those here considered. In the meantime, it is 
plain enough, in the lirht of current events, that any 
nation the governors of which mistake necromancy for 
science, confound invention with investigation, or. fail 
to utilise effectively available and advancing know- 
ledge, is in danger of humiliation in peaceful inter- 
national competition, if not in danger of extinction in 
international conflict.” 

The principles which have guided the research work 
of the institution and the difficulties with which the 
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trustees have had to contend are set out towards the 
end of the president’s report in the following words :— 
“All experience teaches that effective research de- 
nds on painstaking labour, arduously, patiently, and 
persistently applied; while all science teaches that 
research is effective only in those regions wherein 
something like demonstration can be attained. If 
investigations cannot be well done they are of little 
worth; if nothing can be proved they are of still less 
worth, or at best only of negative value. But 
obvious as these truisms are when stated by them- 
selves, they have been contradicted daily in the plexus 
of events which make up what our successors will call 
the history, recorded and unrecorded, of the institu- 
tion. ‘Thus it has been suggested not infrequently 
that promising researches be suspended in order that 
equally or less promising researches might be taken 
up; and it has happened that proposals to abolish 
departments of research have been seriously advanced 
before these departments have had time to prove their 
rights to existence. It is not infrequently suggested, 
fikewise, by otherwise irreproachable correspondents, 
that the experts of the laboratories and observatories of 
the institution be set at work under the direction of 
amateurs, or, in some cases, of those even who have 
not reached that earliest stage of capacity in science. 
“Tt goes without saying that all such untoward 
influences should have little effect on the rise and 
progress of aresearch establishment; but he would be 
an incompetent administrator who failed to recognise 
the existence and the dangers of these influences. 
Most men are still opportunists; many contemn prin- 
ciples and theories of procedure; while the character- 
istic defect of deliberative bodies, strikingly illustrated 
by legislative assemblies, is lack of deliberation. 
Moreover, what any organisation, altruistic or other- 
wise, may accomplish at any epoch, or during any 
period, will depend very largely on the status of con- 
temporary public opinion. No organisation may be 
rationally expected to rise much above the level of the 
ideals of those who support and direct it. The law 
of averages and the ‘law of conservation of ignor- 
ance’ applv in the business of research no less rigor- 
ously than in other affairs of human endeavour. The 
only difference is that in research, from the nature of 
the case, we are held to stricter accountability; it is 
incumbent on us to be alive to the ideals and the 
theories which lead to regress as well as alive to the 
ideals and the theorizs which lead to progress 
‘Although popular opinion continues to look upon 
the institution as an establishment of unlimited means, 
and hence of unlimited capacities, it is an easily ascer- 
tained fact that such advances as have been attained 
are due chiefly to concentration of effort in a few 
fields of investigation, the number of these being 
necessarily limited by the finiteness of income. Of 
the agencies which have contributed most to these 
advances the departments of research must be given 
first rank when quality and quantity of results accom- 
plished are taken in account. These departments have 
supplied also a much-needed verification of the axiom 
hitherto admitted in all domains of activity except 
those of research, namely, that if any good work 
is required the best way to get it done is to commit 
it to competent men not otherwise preoccupied. They 
have verified, likewise, the equally obvious truth that 
large and difficult undertakings demand foresight and 
oversight, prolonged effort, and a corresponding con- 
tinuity of support. The idea that discoveries and ad- 


vances are of meteoric origin and that they are due 
chiefly to abnormal minds has been rudely shattered 
by the remorseless experience of the institution, 
‘*Along with these considerations special mention 
should be made of another of vital importance to the 
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departments of research. This is their complete auto- 
nomy within the limits of their annual appropriations. 
Allusion is made to this matter here partly for the 
purpose of correcting public misapprehension concern- 


| ing the relations of these departments to the institu- 


tion as a whole, and partly for the purpose of, stating 
formally the theory of administration followed by the 
institution during the past twelve years. Such a 
degree of freedom accorded to the departments of re- 
search is not only necessary by reason of the extent 
and the complexity of.the affairs of the institution,. but it 
should be regarded as a fundamental. principle of 
sound administration. No one can follow the details 
of all these varied affairs. A division of labours is 
indispensable, and to the greatest extent practicable 
the director of a department of research should be 
encouraged to be the autocrat of his departmental 
destiny. But in so far as departments are granted 
liberty of action it is an equally fundamental prin- 
ciple of administration that they should assume corre- 
sponding responsibilities. Autonomous freedom and 
reciprocal accountability are then, in brief, the essen- 
tials of the theory under which the departments of 
research have evolved.” 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 


BiIrRMINGHAM.—Prof. Peter Thompson has 
appointed Ingleby lecturer for the year 1918. 

The council! has approved of a recommendation of 
the Senate that no degree congregation be held this 
year, and has requested the Vice-Chancellor to sign 
a special warrant conferring degrees in absentia. 

The examination pass list just issued contains the 
name of Prof. J. H. Barnes, principal of the Agri- 
cultural College, Lyallpur, and agricultural chemist 
to the Punjab Department of Agriculture, who has 
been awarded the degree of D.Sc. for a thesis on 
“The Insects Attacking Stored Wheat in the Pun- 
jab and the Methods of Combating Them, including 
a Chapter on the Chemistry of Respiration.” By a 
sad coincidence the death of Prof. Barnes, from 
enteric, has just been announced. 

A donation of toool. to the funds of the University 
has been received from Mr. F. W. V. Mitchell. 


been 


One chapter of the new Regulations for Secondary 
Schools [Cd. 8541] deals with the provision for ad- 
vanced courses of instruction for pupils between the 
ages of sixteen and eighteen years of age, and with 
the financial aid which the Board is prepared to give 
towards the establishment of such courses. The 
regulations state that such courses are to be organised 
in three groups—science and mathematics, classics, 
and modern studies—and that schools recognised by 
the Board as fitted by staff, numbers, equipment, and 
so on, to undertake such work are eligible for grants 
up to 4ool. for each course to defray the additional 
expenditure incurred. The introduction to the regula- 
tions indicates that the Board of Education contem- 
plates that in large schools alone will it be possible 
to arrange advanced courses in each of the three 
groups, that in the majority of aided schools an 
advanced course in one subject only will be possible, 
while in some smaller schools it may not be possible 
to provide any such advanced teaching. Education 
authorities are recommended to arrange that each 
of the three groups shall be provided for in some 
school in their respective areas, and co-operation 
between the education authorities of adjoining areas is 
to be encouraged. Though difficulties in administration 
are bound to arise in connection with the inaugura- 
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tion of the new departure, this attempt to prolong the 
stay of pupils at secondary schools, and to raise the 
standard of attainment in such schools, will be wel- 
comed by all who appreciate the growing need for 
a large supply of well-equipped students for our 
universities in the years immediately following the 
declaration of peace. 


THE question of improving the facilities for the 
medical education’ of women was referred to by Sir 
Gregory Foster, provost of University College, Lon- 
don, at the assembly of the faculties on July 5. He 
said : ‘‘ Arrangements have now been completed which 
will make it possible, when certain structural altera- 
tions, to be carried out during the long vacation, 
have been done, to provide accommodation for women 
students in the department of anatomy. By taking 
this step, all the departments of the faculty of medical 
sciences, like those in the faculties of arts, laws, and 
science, will be open to women on the same terms 
as men. The question of providing and extending 
clinical facilities for women students is still to be 
dealt with. Its solution is fraught with many diffi- 
culties, not the least of which is the absence of many 
of the senior members of the staffs of the medical 
schools on the business of war. In the meantime, an 
arrangement has been arrived at between this college 
and - University College Hospital Medica: School 
under which the teaching of pharmacy is available 
for women on the same terms as men.” The provost 
also remarked -in his address: “It is to be hoped 
that the Government Reconstruction Committee, 
which, among other duties, is to undertake the 
general supervision and review of the changes that 
may be required in our national system of education, 
will not overlook the university problem in London. 
It is, we venture to think, perhaps the most impor- 
tant of the problems relating to higher education, 
and it should be speedily solved in the interests, not 
only of this country, but of the Empire as a whole. 
It is generally admitted that the machinery of 
government of the University is not what it should 
be. Machinery of government is not everything, but 
it is difficult to promote and maintain the true spirit 
of university life with our present university con- 
stitution.” 


Mr. FisHer, President of the Board of Education, 
distributed the prizes at University College, London, 
on July 5, and in his speech referred to the great loss 
of young men of genius and talent caused by the 
war. Both in France and in this country, he said, 
the casualty lists have been filled with names which, 
but for the fatal accidents of war, would certainly 
have been made illustrious for splendid service to the 
great cause of life. It is impossible to estimate the 
extent to which the world will be impoverished in 
quality by the disappearance of so much youthful 
genius and talent. Referring to the plans in con- 
templation for the development of scientific teaching 
at University College, Mr. Fisher emphasised one 
feature of university progress which will not, he 
hopes, be confined to London. It is probable that 
universities, being faced by enlarged. responsibilities 
involving increased expenditure, will be compelled to 
resort in increasing measure to assistance from public 
funds. The Universities of Oxford and Cambridge 
may preserve that full measure of education which 
has been not the least among the causes of their 
influence and progress, but the newer universities, 
with their meagre endowments, are exposed to the 
double control of the local authority and the State. 
Of these two forms of supervision, neither of them 
free from danger, the latter is greatly to be preferred 
as likely to be inspired by some comprehensive prin- 
ciple of academic policy. Mr. Fisher thinks that the 
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universities would exercise a greater influence in the 
life of the country if they could bring themselves to 
co-operate more closely with one another, and in par- 
ticular he would like to see a system under which jt 
would be possible for selected students in any one 
university to spend a term or two of their university 
residence under some distinguished teacher of their 
own special subject in another university. 


SOCIETIES AND ACADEMIES. 
LONDON. 


Challenger Society, June 27.—Dr. E. J. Allen in 
the chair.—Dr, G. H. Fowler: A statistical method 
of analysis of tidal stream observations. By plotting 
on a diagram of 360° the exact direction of the tidal 
stream at every hour during a complete lunation, the 
profound effect of prolonged wind and other extrinsic 
causes became obvious. Hence in order to obtain 
a normal (probable) result, abnormal observations 
must be neglected. This is most safely done by 
arranging all observations at each hour under their 
proper directions, plotting them into curves of fre- 
guency, and rejecting those observations which are 
then seen to be due to premature or belated turns 
of the stream, etc. As the available observations 
were not numerous enough for other methods, they 
were grouped under sixteen points of the compass 
—for example, all observations between N. 12 W. and 
N. 33 W. were grouped as N.N.W. For each hour 
after H.W. Dover, the value of each compass-point 
in degrees of a circle was then multiplied by the 
number of selected occurrences; the sum of the pro- 
ducts divided by the sum of the factors then gave 
the probable direction of the stream at that hour. 
Velocities were then simply meaned; and from the 
data thus obtained ellipses were constructed which 
showed the direction and velocity of the stream at 
each hour after H.W. Dover for twelve hours.—C. 
Tate Regan: The distribution of the Clupeinze. The 
anadromous habit of the fishes of the shad group 
leads to localisation and the evolution of genera and 
species with a restricted distribution; in the strictly 
marine herrings, sardines, etc., with pelagic larve, 
the maijoritv of the genera and species are more 
widely distributed. 

EDINBURGH. 


Royal Society, June 4.—Dr. J. Horne, president, in 
the chair.—Prof. Jehu and Dr. R. Campbell: The 
Highland border rocks in the Aberfoyle district. These 
rocks were arranged in two divisions: (a) the lower 
series of cherts. shales, and spilitic lavas, with igneous 
intrusions and bands of highly metamorphosed rocks; 
(b) the upper, or Margie, series of grits, shales, and 
limestone, with a basement breccia. The upper series is 
unconformable on the lower. The fossils obtained 
from the cherty beds include radiolaria, graptolites, 
hingeless brachiopods, and phyllocarid crustaceans, and 
fix the horizon of the lower series as Upper Cambrian 
or the passage beds into the Ordovician. The unper, 
or Margie, series is placed higher up in the Ordo- 
vician, confirmatory evidence being afforded by the 
remains of crinoids and other organisms found in the 
bedded limestone. The igneous rocks, both lavaform 
and intrusive, including their metamorphosed repre- 
sentatives, show affinities indicating derivation from a 
common magma. The schists of igneous origin have 
resulted from dynamic metamorphism along a belt of 
intense shearing, and the altered sediments. are due 
to dynamic superposed on contact metamorphism. The 
Highland border rocks were shown to be affected by 
crush lines running with the strike of the rocks. A 
line or lines of dislocation separated them from the 
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Lenyv’ grits to the ‘north-west.—Mary G. Haseman : 
Knots with a census of amphicheirals with twelve 
crossings. This discussion followed the lines laid 
down by. Tait in his papers on knots. There were new 
theoretical developments facilitating the study of knots 
of higher orders. There were found to be sixty-one 
amphicheiral knots of twelve crossings, Tait had 
already given the amphicheirals of lower order, 
namely, one four-fold, one six-fold, five eight-fold, 
and thirteen ten-foid. 

- June 18.—Dr. J. Horne, president, in the chair.— 
Prof. G. Kerr: Note upon an observation on insects 
and light. This was a description of the manner in 
which a number of Homopterous insects alighted on 
the page of an open book in the neighbourhood of an 
artificial light, each insect rapidly adjusting itself 
so that its two eyes were equally exposed to the light. 
As each insect was picked off its position was marked 
by a short pencil stroke in the direction of its long 
axis. Had the insects been flying during this orienta- 
tion they would have flown straight towards the light. 
This record, which had been made twenty-one years 
ago in South America, had only recently been re- 
covered. It was a simple illustration of the way in 
which heliotropism is produced in animals of bilateral 
symmetry, the tendency being for the eyes to get into 
positions of equal stimulation, so that the direction of 
motion is towards the source of light.—Discussion on 
the simplification of the calendar. In opening this dis- 
cussion Mr. A. Philip suggested modifications Which 
would divide the year into four three-monthly quarters 
of ninety-one days, and yet would in no way interfere 
with the position of Easter and the rules by which it 
was determined. There would thus be complete his- 
torical continuity with the Gregorian calendar. The 
suggestion was to take one day from August and add 
it to the following February. By subsequent exclu- 
sion, say, of May 31 from the succession of weekdays, 
and the addition of another similar day in leap-years, 
a perpetual calendar would be at once obtained. If, 
further, the almanac vear began on March 1, only 
one Dominical letter would be required for each year, 
whether ordinary or leap-year. 

DUBLiN. 

Royal Irish Academy, June 11.—Sir F. W. Moore, 
vice-president, in the chair.—Mrs. L. Porter: The 
attachment organs of the common corticolous Rama- 
line. The lichens investigated differ in their mode of 
attachment to bark from that of others previously 
described, notably by the German school of licheno- 
logists. The thallus consists of cortex, gonidial layer, 
and medulla; the cortex is composed of longitudinally 
arranged hyphz. Differentiation of inner and outer 
cortex, and pseudoparenchymatic appearance of the 
former, depend chiefly upon the reagents used. Attach- 
ment organs are strands of hyphz continuous with the 
cortical tissue. penetrating the periderm and branching 
in all directions. From these branches, or from the 
superficial mycelial layer, or from both, new plants 
arise. The strands may penetrate the living tissues 
even so far as the wood.—Miss J. Stephens: Report on 
the sponges collected by the dredging expeditions of 
the Royal Irish Academy and the Royal Dublin Society 
off the coast of Ireland. The paper gives a short 
account of the sponges obtained many years ago by 
the early dredging expeditions off the west coast of 
Ireland.. The most. interesting of these sponges are 
growing in small, thin encrustations on coral (Lopho- 
helia prolifera). Two species are described as: new; 


one of them belongs to the subgenus Paresperella, of 
the genus Mycale, and is the first representative of 
this subgenus to be recorded from the Atlantic Ocean. 
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June 25.—Sir F. W. Moore, vice-president, in the 
chair.—R. F. Scharff, H. J. Seymour, and E. T, Newton : 
The exploration of Castlepook Cave, Co. Cork (being 
the third report from the committee appointed to ex- 
plore Irish caves). The authors described the results 
of the exploration of the very extensive chambers and 
passages of this cave, which is situated within a 
few miles of Doneraile, Co. Cork. The cave con- 
tained vast quantities of reindeer remains, two species 
of lemming, Arctic fox, as well as adult and young 
mammoths, bears, wolves, Irish elk, and the cave 
hyzna.. The bird bones seem to have been mostly 
introduced by fox burrows and pitfalls in recent times. 
The authors express the opinion that the cave is prob- 
ably of pre-Glacial origin. After an older set of 
animal remains h2d been deposited in pre-Glacial 
times, the cave remained practically sealed up until 
comparatively recent times, when another, much more 
modern, fauna found its way into the cave. It is 
conclusively shown that the cave hyzna and reindeer 
were contemporaneous in Ireland, and that the mam- 


moth, Irish elk, and bear flourished at the same 


time. 


Royal Dublin Society, June 26.—Dr. G. H. Pethy- 
bridge in the chair.—Miss A. L. Massy: The gymno- 
somatous Pteropoda of the coasts of Ireland. Twelve 
species are enumerated, taken off the west, south, and 
east coasts of Ireland. Six species, of which illustra- 
tions were given, are described as new, and belong to 
the genera Pneumodermopsis, Spongeobranchza, 
Clionopsis, and Cephalobrachia (one each), and Thli- 
ptodon (two). Four species belonging to the genera 
Pneumodermopsis (two), Cephalobrachia, and Noto- 
branchzea have not previously been recorded from the 
British and Irish area.—Prof. T. Johnson; Pterido- 
sperms from the Upper Devonian beds at Kiltorcan, 
Co. Kilkenny.—Prof. A. F. Dixon: Note on the frag- 
ment of the lower jaw from Piltdown, Sussex. 
Inasmuch as our knowledge of the facial portion 
of the skull of Piltdown- man. is derived from 
a study of the very remarkable fragment found 
of the. lower jaw, it becomes of extreme in- 
terest to inquire if its ape-like peculiarities have not 
been over-emphasised in the various proposed recon- 
structions of the entire skull. The author believes that 
it is possible to reconstruct the lower jaw on more 
distinctly human lines than has been proposed hitherto. 
From a comparison with the mandible of a Melanesian 
islander and other specimens from lower existing races, 
it does not seem necessary ‘to assume that in the Pilt- 
down man there was (1) complete absence of chin 
(mental eminence); (2) a more parallel arrangement of 
the pre-molar teeth than in many recent races; (3) 
enormous development of the incisor teeth; or (4) a 
square-shaped front to the alveolar part of the jaw. 
Further, it is not necessary to. assume so great a 
degree of prognathism as is shcwn in the various 
reconstructions of the skull that have been published. 
A reconstruction proposed by the author showed that 
it was possible that the alveolar part of the Piltdown 
jaw formed a curve similar to that found in many 
primitive existing races, and that the mental region 
may have been as much developed as in them or in 
the Neanderthal race. No comparison with recent man 
or ape can detract from the extreme interest of the 
lower-jaw fragment from Piltdown, but it is very 
doubtful if the remarkable features which it exhibits 
are sufficient to support the claim that Piltdown man 
belonged to a genus different from. modern man, or 
that he may not have represented an early race of 
Homo sapiens from which modern man has been 


derived. 





400 


NATURE 


[JuLy 12, 1917 





WasuincTon, D.C. 


National Academy of Sciences, Proceedings No. 5, 
vol. iii, (May 15).—A. A. Michelson: The laws of 
elastico-viscous flow. A number of empirical _for- 
mule are given.—F. G. Keyes: A.new -equation of 
continuity. A comparison of a modification of van 
der Waals’s equation with experimental results ex- 
tended over wide ranges, showing satisfactory. agree- 
ment between the equation and experiment.—E. W. 
Berry: The classification of vascular plants.—C. 
Barus: Displacement interferometry in connection 
with U-tubes.—T. W. Richards and N. F.. Hall: 
Attempt to separate the isotopic forms of lead by 
fractional crystallisation One may infer that the 
molal solubilities of the nitrates are probably essen- 
tially identical. and that isotopes are really insepar- 
able by any such process as crystallisation.—G. N. 
Collins: Hybrids of Zea tunicata and Z. ramosa.— 
E. P. Felt: Distribution of gall midges. A discussion 
of the existing distribution and of hypotheses con- 
cerning the way in which it may have been brought 
about.—R. Pearl: Fertility and age in the domestic 
fowl. There is a steady and progressive decline in 
fertility after the first breeding season.—W. A. 
Noyes: A kinetic hypothesis to explain the function 
of electrons in the chemical combination of atoms.— 
C. Barus: Transverse displacement interferometry. 
—C. O. Johns and D. B. Jones: The proteins of the 
peanut, Arachis hypogaea. Peanut meal contains 
a high percentage of lysine, and could well be used 
to supplement a diet of corn and wheat.—A. V. 
Kidder: A design-sequence from New Mexico. It 
has been possible to identify five successive steps in the 
modification of a design.—J. B. Ferguson: The equili- 
brium between carbon monoxide, carbon dioxide, sul- 
phur dioxide,and free sulphur.—E, B. Hart, E. V. 
McCollum, H. Steenbock, and G. C. Humphrey: Physio- 
logical effect on growth and reproduction of rations 
balanced from restricted sources. Studies pointing 
to the necessity of the accumulation of further in- 
formation on the physiological behaviour of feeding- 
stuffs.—J. Loeb and J. H. Northrop: What determines 
the duration of life in metazoa? Drosophila has a 
temperature-coefficient for the duration of life of the 
order of magnitude of that of the chemical reaction. 
Since we know that the duration of the larval stage 
is determined by a specific hormone, we must con- 
sider the possibility that the duration of life is also 
primarily determined by the formation of a hormone 
in the body.—R. J. Anderson and G. Lusk: The inter- 
relation between diet and body condition and the 
energy production during mechanical work in the 
dog. The accomplishment of a given amount of 
mechanical work is always at the expense of a given 
amount of energy, and the amount of energy required 
for the mechanical work is independent of the 
physical condition of the subject and of the quantity 
of carbohydrate present in the gastrointestinal tract. 


PETROGRAD. 

Academy of Sciences, February 15.—P. P. Sustinskij : 
1) The geological structure and minerals of Mount 
Serlovaja, in Transbaikalia. (2) The geological struc- 
ture of some new deposits of wolframite in Trans- 
baikalia.—M. M. Prigovorskij: Fireproof clays in Cen- 
tral Russia.—V. ©. Dorogostaiskij: A short account of 
the labours of the Baikal Expedition of the Academy 
of Sciences in 1916. March 1.—I. M. Vinogradov: A 
new method of obtaining asymptotic expressions.— 
V. V. Zalenskij : The segmentation of the egg of Sulpa 
bicaudata (second period).—V. and E. Martino: Mate- 
rials for the classification and geographical distribu- 
tion of the mammals of the Kirgise Steppe. Part iii 
March 15.—M. A. Rykatev, N. V. Rose, R. G. Abels, 
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Ja. S. Bezikovit, and E, Ju. Gelin: The magnetic sur. 
vey of the Government of Podolsk in 1913.—V. A, 
Steklov : The approximation of functions by means of 
CebySev’s polynomials and on quadratures.—N. |, 
Andrusov ; (1) The ecology of Adacna plicata, Eichw. 
(2) Post-Tertiary marine deposits of Sinope (Asia 
Minor). ; 

HistTorico-PHILOLOGICAL SECTION, 4 
N. M. Mogilianskij: The bicentenary of the Anthropo. 
logical Section of the Peter the Great Museum of 
Anthropology and Ethnography.—I. A. Orbeli: Arme- 
nian rock inscriptions. March 8.—E. D. Polivanoy ; 
The accentuation of Japanese bisyllabic adjectives.—— 
March 22.—B. Ja. Viadimircov and Prince E. A. 
Diavachov: An anonymous Georgian historian on the 
Mongolian language.—Th. E. Uspenskij: The Tre 
bizond MS. in the Public Library. 
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